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RADIAL EXPANSION OF TUBULAR MEMBERS 

Cross Reference To Related Applications 
This application tlB\ms the benefit of the fiBng date df U.S. provisional patent 
applicatior) serial number 60/212,359, attorney dock^ numtier 25791.38, filed on 

5 June 19, 2000, the disclosure cX which is incorporated herein by reference, 

This application is a continuation-in-part of the fblkywing coi)ending patent 
appOcations: (1) U.S. utiHty patent application serial no. 09/454.139, attorney dodcet 
no.. 25791.3.02. filed on 12/3/1999, which claimed the bertefit of the fiBng date of 
U.S. provisiorMil patent application no. 60/111,293, attorney docket no. 25791.3, 

10 filed on 12/7/1998; (2) U.S. utility patent application serial no. 109/510,913, attorney 
docket no. 25791.7.02, filed on 2/23/2000. which claimed the benefit of the filing 
date of U.S. provlsibnal application no. 60/121,702, filed on 2/25/1999; (3) U.S. 
. utility patent appiteatton serial no. 09/502,350, attorney docket no. 25791.8.02, filed 
on 2/10/2000, which claimed the benefit of the filing date of U.S., provisional 

15 application no. 60/119.611. attorney dcicket no. 25791.8; (4) U.S. utility patent 
appticatton serial no. 09/440,338, attorney docket no. 25791.9.02. filed on 
11/15/1999, whteh claimed the benefit of the filing date of U.S. provisional 
appiicatton no. 60/109,558, attorney docket no. 25791.9, filed on 11/16.1998; (5) 
U.S. provistonal patent application no. 60/183.546, filed on 2/18/2000; (6) U.S. utility 

20 patent applicatton no. 09^23,460, attorney docket no. 25791.11.02, filed on 
3/10/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent application no. 09/512,895, 
attorney docket no. 25791.12.02, filed on 2/24/2000, which claimed the benefit of 
the filing dates of U.S. provisk>nai application no. 60/121,841, atlomey docket no. 

25 25791.12, filed on 2/26/1999 and U.S. provisional appGcatton no. 60/154,047, 
atlomey docket no. 25791.29. filed on 9/16/1999; (8) U.S. utiUty application no. 
09/511,941, attorney doclcet no. 25791.16.62. filed on 2/24^000. which claimed the 
benefit of the filing date of U.S. provisional serial no. 60/121,907, attorney docket 
no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent application no. 09/588,946, 

30 attorney docket no. 25791 .1 7.02, filed on 6/7/2000, whidi claimed \he benefit of the 
filing date of U.S. pbvistonal patent appliration serial no. 60/137,998. attorney 
docket no. 25791.17, filed on 6/7/1999; and (10) U.S. utility patent application no. 
09/559,122. attorney docket no. 25791.23.02. filed on 4/26/2000, which claimed the 
benefit of the filing date of U.S. provisional applk»tion no. 60/131,106, attorney 

1 



dod(6t no. 25791.23, filed on 4A6/1999. Applicants inoorporata by raference tha 
discbsuras of theseapplications. 

This application is related to the foRowIng co-pending patent applicationis: 
.(11) U.S. provisional appBcation no. 60/146,203, attorney docket no. 25791^5, filed 
5 . on 7/29/1999; (12) U.iS. provisional applicafon no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent applicatton serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisk)nal 
applteation no. 60/159,039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provi8k)nal patent applicatk>n no. 60/159,033, attorney docket no. 25791.37, 

10 filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 
attorney docket no. 25791.39, filed on 11/12/1999. Applicants incorporate by 
reference the disck>sures of these applications. 

Background of the Invention 
This invention relates generally to wellbore , casings, and in particular to 

1 5 wellbore casings that are fdmied using expandable tubular members. 

Cohventionalty, when a wellbore created, a number of casings are 
Installed In the borehole to prevent collapse of the borehole wall and to prevent 
undeslred outftow of drilling fluU Into the fonnatton or inflow of fluM from the 
fbnraitton into the borehole. The borehole is drffled in intervals whereby a casing 

20 which is to be installed in a k)wer bc^rehole interval Is lowered through a previously 
installed casing of an upper borshole interval. As a consequence of this procedure 
the casing of the lower interval Is of smaller diameter than the casing of the upper 
intenfal. Thus, the casings are in a nested -arrangement with casing diameters 
decreasing in downward directton. Cement annuli are provMed between the outer 

25 surlaces of the .casings and the borehoTe wall to s^l the casings from the borehole 
wall. As a consequence of this nested arrangement a relatively large borehole 
diameter is required at the upper part of the wellbore. Such a large borehole 
diameter involves increased costs due to tieavy casing handling equipment, large 
drill bits and increased volumes of drilling fluid and drill cuttings. Moreover, 

30 increased drilling rig time is Involved due to required cement pumping, cement 
hardening, required equipment changes due to large variations In hole diameters 
drilled in the course of the well, and the large volume of cuttings drilled and 
removed. 

The present Invention is directed to overcoming one or more of the 
35 limitatk}ns of the existing procedures for formirig wellbores. 
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Summary of the Imfention 
Aooording to one asped of the present invention, a method of coupling an 
expandable tubular membdr to a preexisting structure is provided that bidudes 
positioning ttie tubular member and an expansion cone within the preexisting 

5 structure, anchoring ttie tubular member, to ttie preexisting stnicture, axlally 
displacing Vh^ expansion cone relative to the tubular member by pulling ttie 
expansion cone through ttie tubular member, and lubrteating the interface between 
the expansion cone and the tubular member. 

According to anottier aspect of the present invention, a metixxj of coupling a 

10 tubular member to a preexisting structure is provided tiiat includes positioning the 
tubular member and an expansion cone within the preexisting stmcture, anchoring 
fhe tubular menrd>er to the preexisting structure, and axlally displacing ttie expansion 
cone relative to the tubular member by pulling the expansion cone through ttie 
tubular member. The tubular member Includes: an annular member, including: a 

IS. wall thickness that varies less ttian about 8 %. a hoop yield str^ngtii ttiat varies less 
than about 10 %, imperfections of less ttian about 8 % of the wall thickness, no 
failure for radial expanskMts of up to about 30 %, and no necking of VhB walls of the 
ennular member for radial expanstons of up to about 25%. 

According to anotiier aspect of ttie present invention, a mettKxJ of coupling a 

20 tubular member to a preexisting structwe is provkied that includes injecting a 
tubrlcattng fluU into the.prsexisting sfructuns, positioning the tubidar memtwr and an 
expanston cone within the preexisting structure, anchoring the tubular member to 
ttie prsexisting structure, and axlally displacing ttie expanston cone relative to ttie 
tubular member by pulling ttie expanston cone through the tubular member. 

25 According to ahottier aspect of the present invention, a mettiod of coupling 

an expandable tubular member to a pree}dsting structure Is provided that Includes 
positioning ttie expandable tubular member and an expansion cone wKhln ttie 
preexisting stiucture, anchoring the expandable tubular member to the preexisting 
structure and axlally displacing the expansion cone relative to the expandable 

30 tubular member by pulling the expanston cone ttirough the expandable tubular 
memt)er. The expandable tubular member includes: a Tirst tubular member, a 
second tubular member, and a threaded connection for coupling the first tubular 
member to ttie second tubular member. The threaded connection includes: one or 
more sealing members for sealing the interface between the first and second tubular 

35 members. 
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Aooording to another aspect of the present invention, a method of coupHng . 
an expandable tubular mBvrtoer to a preexteting istnicture is provided that Includes 
positioning the expandable tubular member and an expansion cone within the 
preexteting structure, anchoring the expandable tubular member to the preexisting 

5 structure, and axially displacing the expansion, cone relative to the ttq>andable 
tubular member by pulling the expansion cone through the expandable tubular 
member. The expandable tubular member includes a plurality of tubular members 
having threaded fX)rtion8 that are coupled to one another by the process of. coating 
the threaded portions of ttie tubular members with a sealant, coupling the threaded 

10 portions of tile tubular members and curing the sealant. 

According to another aspect of the present invention, a method of coupling a 
tubular nrtember to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting stnjcture, and axially displacing ttie expansion 

15 cone relative to the tubular member by pulling ttie expansion cone through Vt\e 
wpandabie tubular menter. The tubular member includes: a pair of rings for 
engaging the preexisting structure, and a sealing element posijtioned between the 
rings for sealing the interface between the tubular menrtber and the preexisting 
structure. 

20 Aooording to another aspect of the present invention, a method of coupiihg a 

tubular member to a praexisflng structure is provided that includes positioning tti9 
mpandaMe tubular member and an expansion cone within the preexisting stnicture, 
anchoring ttie expandable tubular member to the preexisting stnicture, and axially 
displacing the expansion cone relative to the expandable tubular member by pulling 

25 ttie e)9>ansion cone through ttie expandable tubular menlber. The tubular merhber 
includes one or more slots. 

According to anottier aspect of ttie present invention, a mettiod of coupling a 
tubular memt>er to a preexisting staructure is provided that includes positioning ttie 
expandable tubular member and an expansion cone within the preexisting structure, 

30 anchoring ttie expandable tubular hnember to ttie preexisting structure, and axially 
di^)lacing ttie expanston cone relative to the expandable tubular member by pulling 
ttie expansion cone ttirough ttie expandable tubular member. The tubular member 
includes; a first preexpanded portion, an intenmediate portion coupled to ttie first 
prsexpanded portion including a sealing element, and a second preexpanded 

35 portion coupled to ttie Intermediate portion. 
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According to another »ped of the present invention, a method of coupling a 
tubular memtier to a preexisting structure b prcfvided that includes positioning the 
expandable tubular hrMMtiber and an expansion cone vMhiri the preexisting stnjcture, 
anchoring the expandable tubular menter to the preexisting strndure, and axially 

5 displacing the expansion cone relative to the expandable tubular member by puffing 
the expansion cone through the expandable tubular memt>er by applying an axial 
force to the expanston cone. The axial force includes: a substantially constant axial 
fcxpce. and an increased axial force. 

According to anottier aspect of the present invention, a method of coupling a 

10. tubular member to a preexisting stmcture is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchc^ng 
the tubular member to the preexisting stnjcture, and axially displacing the expansion 
cone relative to the expandable tubular niember by pushing and pulling the 
exparisibn cone through the expandable tubular nrienriber. 

15 According to another aspect of the present inventton, a rnethod of coupi^^ 

tubular member to a preexisting structure is provided that includes positioning the 
tubular mernber and an expansion cone within the pireexistirtg stmcture. anchoring 
the tubular member to the preexisting stmcture, axially displacing the expansion 
cone relative to the tubular member by pulling the expansion cone through the 

20 expandable tubular member, and injecting a curable fluidic sealing material between 
the tubular number and the preexisting stmcture prior to axially displacing the 
expansion cone* 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting stmcture Is provided that includes 
25 positioning the tubular member and an expansion cone within the preexisting 
stmcture, anchoring the tubular member to the preexisting stmcture by increasing 
the size of the expansion cone, ahd axially displacing the expansion cone relative to 
. the tubular member by pulling Vt\e expansion cone through the tubular member. 

According to another aspect of the present invention, a method of coupling a 
30 tubular member to a preexisting stmcture is provided that includes positioning the 
tubular meiTiber and an axpanslon cone wittiin the preexisting stmcture, anchoring 
the tubular member to the preexisting staructure by heating a portion of the tubular 
member, and axially displacing the expanston cone relative to the tubular member 
by pulling the expansion cone through the tubular member. 
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According to another aspect of the present invention, a method of coupling 
an expandable tubular romber to a premisting structure is provided that includes 
posiliorring the expand^^ tubular member, an e)4>ansi6n cone, and an anchoring 
device within the preexisting structure, posWoning the anchoring device above the 
5 expansion cone, anchoring the expandable tubular member to the preexisting 
structure using the anchoring device, and axially displadng the expansion cone. 

According to another aspect of the present invention, a niethod of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
positioning the tubular member and an expansion cone within the preexisting 
10 structure, explosively anchoring the tubular member to the preexisting stnicture. and 
axially displacing the expansion cone relative to the tubular member. 

According to another aspect of the present invention, a method of cbi4)ling 
an expandable tubular to a preexisting structure is provided that includes fixing the 
position tif an expansion cone within the preexisting stnicture, driving the 
IS expandable tubular member onto the expansion cone in a first direction, and axially 
displacing the expansion cone in a second direction relative to the expandable 
tubular member. The first and second directkms are difliBrent. 

Aocordhg to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is preyed that Mudes 
20 plactoig the expandat>ie tutnilar. an expansion cone, and a resilient anchor within the 
preexisting structure, .releasing the resiiierit anchor, and axially displacing the 
expansion cone within the expandable tubular nnemt)er. 

According to another aspect of the pnasent invention, a method of coupling 
an 6)9andabte tubular member to a preexisting structure is provided that includes 
25 placing the expandable tubular member, an expansion cone, and an anchor into the 
preexisting structure, and anchoring the expandable tubular member to the 
preexisting structure by: pivoting one or more engagement elements, and axially 
displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling 
30 an expandable tubular member to a preexisting structure is provided that includes 
pladng the exjpandabte tubular member and an expansion cone into the preexisting 
structure, placing a quantity of a fluldic material onto the expandable tutnilar 
member to anchor the expandable tubular member to the preexisting structure, and 
axially displacing the expansion cone. 
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Aociording to another aspect of the present invention, a method of coupling 
an expandable tui)ular mentber to a preexisting stmcture is provided that includes 
posltipning the expandable tubular member and an expansion cone into the 
preexisting structure, anchoring the expandable tubidar member to the preexisting 
5 structUTB by injecting a quanti^ of a hardenable fluidic material into the preexisting 
structure, at least partially curing the hardenable fluidic sealing material, and axially 
displacing the expansiorv cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
10 placing the exparnJable tubidar mentber and an expansion cone within the 
preexisting strudwe and applying an axiial force to the expandable tubular member 
in a downward direction. 

According to another aspect of the present inventicHi, a method of coupling 
an expandable tubular membM* to a pree)dsting structure is provided that includes 
15 placing the expandable tubular member and an expansim cone within the 
preexisting structure, injecting a quantity of a first fluldiQ material having a first 
density Into the region of the preexisthg stnipture outside of the expandable tubular 
member, and injecting a quantity of a second fluidic material having a second 
density into a portion of the expandabte tubular member below the expansion cone. 
20 The second density is greater than the first densHy. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that Includes 
placing the expandable tubular member and an expansion cone jntp the preexisting 
stmcture. anchoring the expandable tubular men*er to the preexisting stmcture, 
25 applying an axial torce to the expansion cone, and pressurizing an interior portion of 
the expandable tubular member below the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that Includes 
placing the expandable tubular member and an expansion cone into the preexisting 
30 stmcture and applying an axial force to the expandable tubular member. 

According to another aspect of the present invention, an apparatus for 
coiv)ling a tubular member to a preexisting structure is provided ttiat includes an 
expandable tubular member, an anchoring device adapted to couple the expandable 
tubular member to the preexisting stmctiro, and an expansion cone movably 
35 coupled to the expandable tubular member and adapted to radially expand the 
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expandable tubular member, including: a housing Including a tapered first end and a 
second end, one or more grooves formed in the outer surface of the tapersd first 
erid, and one or more axial flow passages fiuidicly coupled to the grooves. 

Accortling to another »pect of the present invention, an apparatus for 

5 coupling an expandable tubular member to a prsexisting structure is provided that 
includes an expandable tubiidar member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting stmctura, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: an 

10 annular member, having: a wall thickness that varies less than about 8 %, a hoop 
yield strength that varies less than about 10 %, imperfections of less than about 8 % 
of the wall thickness, no feilure for radial expansk)ns of up to about 30 %, and no 
necking of the walls of the annular member for radial expansk>ns of up to about 
25%. 

15 According to another aspect df the present inventton, an apparatus for 

coupling an expandable tubular member to a prsexlsting structure is provided VhnA 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular menrter to the preexisting stnicture, and an expanston cone 
' rnovably coupled to the expandable tubular mernber md adapted to radially expand 

20 the expandable tubular member. The expandable tubular merrritor includes: a first 
tubular member, a second tubular member, and a threaded connection for coupling 
the first tubular rnember to the second tubular member, the threaded connection 
including: one or more sealing members for sealing the interfece between the first 
and second tubular members. 

25 ^ Aoconflrtg to another aspect of the present invention, ah apparatus for 
coupling an expandable tubular member to a preexisting structure is provkJed that 
includes an expandable tubular member^ an anchoring device adapted to couple the 
expandable tubular mernber to the preexisting structure, and an expansion cone 
rrxivably coupled to the expandable tubular member and adapted to radially expand 

30 the expandable tubular member. The expandable tubular member includes: a layer 
of a lubricant coupled to the Interior surface of the tubuteir memt)er. 

According to another aspect of the present inventk>n, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provUed that 
includes an expandable tubular member, an anchoring device adapted to couple the 

35 expandable tubular member to the preexisting structure, and an expanston cone 
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movably coupled to the eixpandable tubular merrt>er and adapted to radially mpand 
the e)(|)andabie tubular member. The esicpandable tid>ular member indudes: a pair 
of tubular merribers having threaded portions coupled to one another, and a quantity 
of a sealant within the threaded portions of the tubular members. 

5 ^ Acoording to another aspect of the present invenUon. an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable hjbular member, an anchoring de^ adapted to couple the 
expandable tubular member to the preexisting structure, and an e^nsion cone 
movaUy coupled to the expandable tubular member and adapted to radkrily expand 

10 the expandable tubular member. The expandable tubular member includes: a pair 
of rings for engaging the preexisting structure, and a sealing element positioned 
between the rings ifbr sealing the intertace between the tubular member and the 
preexisting stnicture. 

According to another aspect of the present invention, an apparatus for 

15 coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, ah anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion oorie 
rimably coupled to the expandable tubular nriennber and ada 
the expandable tubular member. The expandable tubitfar member includes one or 

20 more slots. 

According to ariother aspect of the present invention, an apparatus for 
couplirig an expandable tubular nriember to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an escpension cone 

25 movably coupled to the expandable tubular member and adapted to radially expand 
the expandsA>le tubular member, the expandable tubular member includes: a first 
preexpanded portion, an intermediate portion coupled to the first preexpanded 
portion including a sealing element, and a second preexpanded portion coupled to 
the intermediate portion. 

30 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandat>l6 tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
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the expandable tubular meiTd>er, and a valvaable fliM passage coupled to the ^ 



anchoring device. . 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular mend>er to a pree)d8ting stmdure is provided that 
5 includes a first support member* a second support member coupled to the first 
st4)port member, an expansion cone coupled to the first support member an 
expandable tubular rrmnber coupled to the expansion cone, and an anchoring 
device coupled to the second support rmmber adapted to couple the expandable 
tubular member to the preexisting stmcture. The anchoring devide is positioned 

10 above the expansion cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a first support member, a second support member coupled to the. first 
support member, an expansion cone coupled to the first support member, an 

IS expandabte tubular member coupled to the expansion cone, and an explosive 
anchoring device coupled to the second support member adapted to couple the 
expandable tubular member to the preexisting structure* 

AcccNding to another aspect of the present inventidn, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 

20 indudes a support member, an expandable expansion cone coupled to the support 
nriember, and ah expandal)to tubular member coupled to the expansion co^ 

According to another aspect of the present invenfion, an apparatus for 
coupling an expandable tubular merrAer to a preexisting structure is provided that 
includes a support member, an expandable expansion cone coupled to the support 

25 member, and an expandable tubular member coupled to the expandable expansion 
cone. 

According to anotlier aspect of the present invention, an apparatus for 
coupling an expandable tubular to a preexisting structure is provided that includes a 
support member, an expansion cone coupled to the support member, an 
30 expandable tubular member coupled to the expansion cone including one or more 
shape memory metal inserts, and a heater coupled to the support member in 
opposing relation to the shape memory metol inserts. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is proved that 
35 includes a support member, an expansion cone coupled to the support member, an 
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expandable tubular member coupled to the expandable expansion cone, and a 
resiSent anchor a)upled to the expandid>le tubjjiar 

According to amther aspect of the present Invention, an expsuidable tubular 
member is provided that includes: an expandable tubular body, one or more resilient 
5 . panels coupled to the expandable tubular body, and a release member releasably 
coupted to the resilient panels adapted to controliably release the resilient panels. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting stnjcture is provided that 
includes a support member, an expansion cone coupled to the support member, an 
10 expandable tubular member cdupted to the expandable expanston cone^ and an 
anchor coupled to the expandable tubular nriember, including: one or more spikes 
pivotBlly coupled to the expandable tubular member for engaging the preexisting 
strijcture. 

According to another aspect of the present invention, an apparatus for 

15 coupling an expandable tubular n^enr^r to a preexisting structure is provided that 
includes a support member, an expansion cone coupled to the support member, an 
expandable tubular member coupled to the expandable expansion cone, and an 
anchor coupled to the expandable tubular, member. Including: one or more petal 
baskets pivotally coupled to the expandable tubular member. 

20 According to another aspect of the present inventkxiii an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expanskm cone coupled to the support member, an 
expandable tubular member coupled to the expanston cone, including: a stotted 
portion provided at one end of the 0xpand^le tubular member. 

25 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expanston cone, an expandable tubular member 
coupled to the expanston cone, a coupling device coupled to Uie support member 
and an end portion of the expandable tubular member, and 

30 a mass coupled to the end portion of ttie expandable tubular member. The weight 
of the mass is greater than the yield strength of the expandable tubular member. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubidar member to a preexisting structure Is provided that 
includes a support member including a fluM passage, an expanston cone coupled to 

35 the support member, an expandable tubular member coupted to the expanston 
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cone, a slip Joint coupled to the expansion cone» an end plate coupled to the 
joint, a fli^d chamber coupled to ttie fluid passage, the fluid chancer defined by the 
interior portion of the e}q)andable tubular member betw^ 
the end plate. 

5 According to another aspect of the present invention, a method of coupling a 

tubular member to a preexisting stmcture is provided that includes positioning the 
tubular member and an expapf)skxfi cone witMh the praesdsfing structure, axialty 
displacing the expansion cone, removing the expansion cone, and applying direct 
radial pressure to the tubular member 

10 According to another aspect of the present invention, an apparatus is 

provided that includes a tubular member cbUpted to a preexisting stmcture. The 
tubular member is coupled to the preexisting structure by the process of: 
positioning the tubular member and an expansion cone within the preexisting 
structure, axialty displacing the expansion cone, removing the expansion cone, and 

15 applying direct radial pressure to the tubular member. 

Brief Description of the Drawings 
FIG, la is a fragmentary cross-sectional illustration of the placement of ah 
embodiment of an apparatus for expanding a tubular member within a weObore 
casing. 

20 FIG. 1b is a fragmentary cross-sectionai lllustrafon of the apparatus of FIG. . 

la after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. 1c is a fragmentary cross-sectional iRustration of the apparatus of FIG. 
lb after initiating the axial displacemerit of the expansion cone. 
25 FIG. Id is a fragmentary crossrsectional illustration of the apparatus of FIG. 

lb after Initiating the a)dal dteplacement of the expansion cone by pulling ori the 
expansion cone and injecting a pressurized fluid below the expansion cone. 

FIG. 16 is a fragmentary cross-sectional illustration of the apparatus of FIGS. 
1c and Id after the completion of the radial expansion of the expandat>le tubular 
30 member. 

FIG. 1f is a fragmentary cross-sectional illustration of the apparatus of FIG, 
1e after the decoupling of the anchoring device of the apparatus from the wellbore 
casing. 
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FIG. 1g is a fragmentary cross-sectional illustration cf the apparatus of FIG. 
If after the removal of the anchoring device of the apparatus from the wellbcxe 
casing. 

FIG. 2a is a fragmentary cros&^ectional illustration of the placement of an 
5 embojdiment of an apparatus for expandihg a tuluilar memt)er wimin a wellbore 
casing and an open hole in a subterranean forrnation. 

FIG. 2b is a fragmentary cross-sectional illustraiion of the apparatus of FIG. 
2a after anchoring the expandable tubular member of the apparatus to ttie open 
hole. 

10 FIG. 2c is a fragmentary.crosS'^ecttonal illustration of the apparatus of FIG. 

2b after initiating the axial disFri9oem6nt of the expansion cone. 

FIG. 2d is a fragmentary cross^edionai illustration of the apparati^ of FIG. 

2b after initiating the axial displacement of the expansion cone by pulling on the 

expansion cone and also by injectir^ a pressurized fluid below .the expansion cone. 
15 FIG. 26 is a fragmentary cross-secUonai illustration of the apparatus of FIGS. 

2c and 2d after the completion of me radial expansion of the expandable tubular 

memt)er. 

HG. 2f 4s a fragmentary cross-secHonal IliustFation of ttie apparatus of FIG. 
2e after the decoupling of ^e ancihoring device of thei apparatus from the open hole. 
20 FIG. 3a is a fragmentary cross*sectional illustration of the placement of an 

embodiment of an apparatus for expanding a tubular member wfthin a wellbore 
casing. 

FIG. 3b is a fragrnehtary cross^sectional illustration of the apparatus of FIG. 
3a after anchoring ttie expandable tubular member of the apparatus to the wellbore 
25 casing. 

FIG. 3c Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3b.after initiating the axial displacement of the expansion cone. 

FIG. 3d is a fragmentary cross-sectional illustration of ttie apparatus of FiG. 
3c after completing the radial expansion of the expandable tubular number. 
30 FIG. 4 is a fragmentary cross-sectional Illustration of an embodiment of a 

shock absorbing system for use in ttie apparatus of FIGS, la to 3d. 

FiG. 5 is a cross-sectional illustration of an embodiment of a coupling 
arrangement for use in this expandable tubular members of ttie apparatus of FIGS. 
1ato3d. 
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FIG. 6 is a crosshsedional OliBtration of an embocUm^nt of an expandable 
tubular nwmber liaving a slotted lower section for use in the apparatus of FIGS, la 
tb3d. 

FliQ. 7 Is a cross-secHonat illustration of an embodiment of an expandable 
5 tubular member having a pre-exparKled upper portion for use In the apparatus of 
FIGS.1ato3d. 

FIG. .8 is a cross-secHonal illustration of an embodiment of an expandable 
tubular menter having a slotted upper section for use in the apparatus of FIGS, la 
to3d. 

10 FIG. 9 is a graphical illustration of an embodiment of a method of applying an 

axial force to the expansion cones of the apparatus of FIGS. ^ 

FIG. 10a is a fragmentary cross-sectional illi^tration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a weilt)orB 
casing. 

15 FIG. 10b is a fragmentary cross-sectional illustration of the apparatus of FIG. 

10a during the injection of a non-hdrdenable fluidic material into and out of the 
apparatus. 

FIG. 10c Is a fragmentary cross-sectional lilustratbn of the apparatus of FIG. 
10b during the injedion of a hardenable fluidic sealing material into and out of the 
20 apparatus. 

FIG. lOd Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
10c after the placement of a valve closure element Into the valve passage of the 
anchoring device of the apparatus. 

FIG. lOe is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25 lOd after anchoring the expandable tubular member of the apparatus to the welibore 
casing. 

FIG. 1 0f is a fragmentary cross-secUonal Illustration of the apparatus of FIG. 
lOe after initiating the axial displacement of the expansion cone. 

FIG. lOg is a fragmentary cross-secUonai illustration of the apparatus of FIG. 
30 lOe after initiating the axial displacemerit of the expansion cone by pulling on the 
expansion cone ar>d injecting a pressurized fluid below the expansion cone. 

FIG. 1 0h is a fragmentary cross-sectional Illustration of the apparatus of 
FIGS. Idf and lOg after the completibn of the radial expansion of the expandable 
tubular memt)er. 
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FIG. KM is a fragmentary cro8s-88ctkm^ the apparatus of RG. 

lOh after ttm decoupling and rennovsd of the anchoring device of the apparatus from 
the wdlbore casing. 

FIG. 11a is a fragrnentetfy cross-sectional illustration of an alternative 
5 embodiment of an apparatus for coupling an expandable tubular member to a 
preexistifig stmctuTB. 

FIG. 1 1 b a fragmentary cross-sectlondl Illustration of the apparatus of FIG. 

I la after anchoring the expandable tubular member of the apparati^ to the welibore 
casing. 

10 FIG. 11c is a fragmentary cross-sectional illustration of the apparatus of FIG. 

I I b after initiating the axial displacement of the expansion cone. 

FIG. 1 1d Is a fragmentery cross-sectional illustration of the apparatie of FIG. 
1 1c after stopping the axial displacement of the expansion cone prior to deactivating 
the anchoring device, 

15 FIG. lie is a fragmentary cross-sectional illustration of the apparatus of 

FIGS. 1 1 d after deactivating the anchoring device. 

FIG. 11f is a fir^merilary cross-sectlonal lllustraten of the apparatus of FIG. 

lie after Initiating the axtel displacement of the expansion oone and the deactivated 

andK)ring device. 
20 FIG. 11g is a fragrnenteiyGross-sectional illustrator 

1 1f after the completion of the radial e}qpan8lon of the expandabte tubular menrtber. 
FIG. 12a is a fragmentery cross-sectional UustraHon of an altemative 

embodiment of an apparatus for coupling an expandable tubular member to a 

preexisting structure posiUoned within a wellbore. 
25 FIG. 1 2b is a ftagmeritary cross-sedlpnai Illustration of the apparatus of FIG. 

12a after expanding the expandable expansion cone in order to arichor the 

expandable tubular rnember to the wellt)ore casing. 

FIG. 12c is a fragmentery cross-sectional illustration of the apparatus of FIG. 

12b after initiating the axtel displacement of the expandable expansion cone. 
30 FIG. 1 2d is a fragmentery cross-secttonal illustration of the apparatus of FIG. 

12cafter completing the radial expar^ion of the expandabte tubular member. 

FIG 13a is a fragmentery cross-secKonal illustration of an altemative 

en^Exxliment of an apparatus for coupling ah expandabte tubular member to a 

praexisting structure positioned within a wellbore. 
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FIG. 13b is a fragmentary cross-sectional illustration of the apparatus of FIG: 
13a after gcUvating the shape memory metal inserts in order to anchor the 
expandatile tut)ular menter to the \n^lt)^ 

FIG. 13cls a fragmentary cross-sedionai Hlustration of the apparatus of FIG. 
5 * 13b after initiating the axial displaoernent of the ex^ 

FIG. 1 3d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 3c after compfeting the radial expansion of the expandable tubular member. 

FIG. 14a Is a fragmentary cross-sectional illustration of ism alternative 
embodirhent of an apparatus for coupling an expandable tubular rniember to a 
10 preexisting structure positioned within a wetlbore casing. 

FIG. 14b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14a after coupling this packer to the wetlbore casing. 

FIG. 14c is a fragmentary cross-sectional Illustration of the apparatus of FIG. 
14b after init»ting the axial displacement of the expandable tubular member towards 
IS the expansion cone. 

FIG. 14d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14c after radially expandir^ the end of the expandable tubular member onto the 
expansion cone. 

FIG. 14e is a fragmentaiy cross-sediorial illustration of the apparatus of FIG. 
20 14d after decoupling the packer from the wellbore casing. 

FIG. 14f is a fragmentaiy cross-secttonaj illustratk>n of the apparatus of FIG. 
14e after irdtiating the axial di>pljeioement of the expanston cone relative to the 
expandable tubular member. 

FIG. 14g is a fragmentsuy cross-sMttonal illustratton of the completion of the 
25 racfial expanston of the expandable tubular rnember. 

FIG. 15a is a fragmentary cross-secttonal illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure posittoned within a wellbore. 

FIG. 15b is a fragmentary cross^ecttonai illustration of the apparatus of FIG. 
30 1 Sa after coupling the resilient anchor to the wellbore casing. 

FIG. 15c is a fragmentary cross-sectional illustratton of the apparatus of FIG. 
15b after initiating the axial displacement Of the expansion cone. 

FIG. 15d is a fragmentary cross-sectional illustration of the apparaUis of FIG. 
. 15c after oompletkm of the radial expansion of the expandable tubular member. 
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FIG. 16a is a top view of an embodiment of a resilient anchor for use in the 
apparatus of FKs. 15a. 

FIG. 16b is a top view of the resilient anchor of FIG. 16a after releasing the 
coiled resilient member. 
5 FIG. 17a is a top view of an alternate embodiment of a resilient anchor for 

use in the apparatiffi of FIG. iSa. 

FIG. 17b is a top view of the lesilient anchor of FIG. 17a after releasing the 
resiSent elements. 

FIG. 18a Is a fragmentary cross-sectional top view of an alternate 
10 embodiment of a resilient anchor for use in the apparatus of FIG. 15a. 

FIG. 16b is a fragmentary cross-sectional top view of the resilient anchor of 
FIG. 18a. after releasing the resUient elements. 

FIG. 19a is an front view of an embodiment of an expandable tubular 
member Including one or more resilient panels. 
I S FIG. 19b is a cross-sectional view of the expandable tubular member of FIG. 

19a. 

RG. 19c is a bottom view of the expandable tubular member of FIG. 19a. 

FIG. 20a b a fragnientary cross-seclibnal illustration ot an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
20 preexisting structure positioned within a wellbore. 

FIG. 20b is a fragmentary cross-sctctional illustration of the. apparatus of FIG. 
20a after ccMjpling the anchor to the wellbore casir^. 

FIG. 20c is a fragmentary cross^ctional illustration of fte apparatus of FIG. 
20b after initiating the axial displacenient of the expansion 
25 FIG. 20d is a fr^mentary cross-sectional illustratton of the apparatus of FIG. 

20c after completion of the radial expansion of the expandable tubular meniber. 

FIG. 21a is an illustration of an embodiment of the anchor of the apparatus of 
FIG.20a. 

FIG. 21b is an illustratton of the anchor of FIG. 21a after outwardly extending 
30 the splices. 

FIG. 22a Is an illustration of an alternative embodiment of the anchor of the 
apparatus of FIG. 20a. 

FIG. 22b is an illustration of the anchor of FIG. 22a after outwardly Extending 
the splices. 
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FIG. 22c is a cross-secGonal illi^tration of the petals of the anchor of FIG. 

22a. 

FIG. 23a is, a 'fragmentaiy crosspsedional Hli^tratioh of an alternative 
emtxidiment of an apparatus for coupling an expandable tubular member to a 
5 preindsting structure posKbned within a weilbore. 

FIG. 23b is a finagmentary cross-sectional HlustraUon of the apparatus of HG. 
20a after irijecting a quantity of a hardenable fluidic sealing material into the open 
hole wellbore section proximate the lower section of the expandable tubular 
memt)er. 

10 FIG. 23c is a fragnoentery cross-sectional illustration of the apparatus of FIG. 

23b after permitting the hardenable fluidic sealing material to at least partially cure. 

FIG. 23d is a fragmentary cnc^^ectiondi Illustration of the apparatus of FIG. 
23c after initiating the axial displacement of the expansion cone. 

FIG. 23e is a fragmentery cross-sectional illustration of the apparatus of FIG. 
1St 23d after completion of the radial expansion of the expandable tubular member 

FIG. 24a is a fragmentery cross-sectional illustration of an alternative 
embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure poslflbned within a wellbore casing and an open 
hole wellbcm section. 

20 FIG. 24b is a fragmentery crpss-seclionai illustratton of the apparatus of FIG. 

24a after releasing the packer. 

RG. 24c Is a fragmentary cross-secUorial tllustratiori of the apparatus of FIG. 
24b after extruding the expandabte tubular mernber off of the expansion cone. 

FIG. 25a is a fragmentery crpss-sedionial^ illustration of . an alternative 
25 embodiment of an apparatus and mettKXl for coupling ari expandabte tubular 
member to a preexisting structure positioned within a wellbore casing and an open 
bote wellbore section. 

FIG. 25b is a fragmentery cross-sectional illustration of the apparatus of FIG. 
2Sa after injecting a quantity of a fluidic material, into the expandabte tubuter 
30 memt>er having a higher density than the fluid within the preexisting structure 
outside of tfie expandabte. tubular member. 

FIG. 25c is a fragmentary cross-sectiortal illustration of the apparatus of FIG. 
2Sb after extruding the expandabte tubular nnember off of the expansion cone. 
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r FIG. 26a Is a fragmentary cross-sedionai illustration of an altsmative 

embodiment of an apparatus and method for ooupifrig an expandable tubular 
r- member to a preexisting stnjqture. 

FIG. 26b is a fragmentary cross-secdonai IHustration of trie apparatus of FIG. 
^ 5 26a after ttolriitiatlon of the radial expanslonprooess. 

FIG. 26c is a fragmentary ooss-sectlonal illustration of the completion of the 
^ radial expansion process using the apparatus of FIG. 26b. 

FIG. 27 is a flow chart illustration of a preferred embodiment of a method of 
coupling an expandable tubular to a preexisting structure. 
10 FIG. 28 is a cross-sectional illustratton of an expandable tubular coupled to a 

preexistirig structure using an expansion corie. 

FIG. ^ is a cross*sectional illustration of the subsequent application of radial 
pressure to the exparuJable tubularnierht)er of FIG. 28. 
r Detailed Description 

15 A method and apparatus for coupKng tubular members to a preexisting 

^ staicture is provided. In a preferred embodiment, the tubular members are coupled 

to the preexisling structure by radially expanding the tubular members into contact 
!~ with the preexisting structure. In a preferred embodiment* the tubular members are 

radially expanded by anchoring one end of the tubular members to the preexisting 
r 20 structure and then pulling an expansion cone through the tulxil^ Intt^ 

manner, the tubular nr^mbers ars radially expanded and coupled to the predating 
r- structure. 

Referring InWatly to FIGS. 1a. 1b. 1c, Id. 1e. If and 1g, a preferred 
_ embodiment of a method and apparatus for coupling an expandable tubular mehiber 

25 to a preexisting structure will be described. Referring to Fig. 1a, a wellbore casing 
100 is positioned within a subterranean formation 105. The wellbore casing 100 

r- 

may be positioned In any orientation from the vertical direcHon to the horizontal 
direction. The wellbore casing 100 further includes one or more openings 110 that 
r may have been the result of unintentional damage to the wellbore casir^ 100, or 

30 due to a prtor perforation or fracturing operation performed upon the surrounding 
f subten^nean fonnation 105. As will be recognized by persons having ondinary skill 

in the art, the openings 1 10 can adversely affect the subsequent operatiori and use 
p ofthe wellbore casing 100 unlKS they are sealed off. 

In a preferred embodiment an apparatus 115 is utilized to seal off the 
r- 35 openings 110 in the wellbore casing 100. More generally, the apparatus 115 Is 
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preferably utilized to form or repair wellbore casings, pipelirtes, or structural 

supports. ^ 

The apparatus 1 15 prefersd)lyirKludes a first support rmiT^ ^ 
support memt>er 125. an expansion cone 130, an anchoring device 135, and 
5 expandatHe tubular memt)er 140, and one prnK>re sealing rnOTrit)er^ ^ 

The first support member 120 is preferably adapted to be coupled to a 
surface locatiori. The first support member 120 Is further coupled to the anchoring . 
device 135. The first support member 120 is preferably adapted to convey > 
pressfurized fluidic materials and/or electrical current and/or cormiunication signals / 
10. from a surface location to the anchoring device 135. The first support monber 120 ^ 
may, for example, be conventional commercially available slick wire, braided wire, 
coiled tubing, or drilling stock material. V H 

The second support member 125 is preferably adapted to be coupled to a 
surface kx:ation. The second support member 125 Is further coupled to the "1 
15 expansion cone 130. The second support member 125 is preferably ^Klapted to 

permit the expanston cone 130 to be axlaily displaced relative to the first support n 
member 120. Theseoond suppdrtnriember 125rnay, .forexanriple, be(^ventk^ 
oommerdally availabie slick wire, braMed wire, coiled tubing, or drilBng stock 
rnateriai. 

20 The expanston cone 130 is coupled to the seoond support nrttirnt)^ 

expansion cone 130 is preferably adapted to radially expand the expandable tubular 

member 140 when the expansion cone 130 Is axially displaced relative to the ^ 

expandable tubular member 140. In a praferred embodiment, the expansion cone 

130 is provided substantially as diseased in one or rnore of tte ^ 

25 utility patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed 
on 12/3/1999. whic^ claimed the benefit of the filing date of U.S. proviskxial patent 
applicatk>n no. 60/111,293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. . ^\ 
. utility patent appllcatton serial no. 09/Sl 0,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional ^. 

30 application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 

serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000, whtoh n 
claimed the t>enefit of the filing date of U.S. provistonal application no. 60/119,611, 
attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9:02. filed on 11/15/1999. which claimed the benefit of ' 

35 the filing date of U.S. provistonal appllcatton no. 60/108,558, attorney docket no. h 

1 
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2S791.9. filed on 11/16.1898; <S) U.S. provisional patent appKcalion no. 60/183^6. 
fled on 2/18/2000: (6) U.S. ufiBty patent appilcalion na 09/523,460. attorney docltet 
no. 25791.11.02. filed on 3/10^2000. witlch claimed the l>enefit of the filing date of 
U.S. provisional appkfation no. 60/124.042, filed on 3/11/1999; (7) U.S. utiiity patent 

5 application no. 09/512.895. attorney dodwt no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attorney dodiet no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney dodwt no. 25791.16.02, filed on 

10 2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907. attorney dodset no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946, attorney dodtet no. 25791.17.02. filed on June 7. 2000, 
which claimed the banefX of the filing date of U.S: provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

15 utility patent appOcation no. 09/559,122, attorney dodcet no. 25791.23.02. filed on 
4/26/2000, which daimed the beneM of the filing date of U.S. provisional appHcatlon 
no. 60/131,106. attorney dodtet no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional appOcation no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U,S. proviskKWi appiicafion no. 60/143.039, attorney docket no. 

20 25791.26. filed on 7/9/1999; (13) U,S. proviskinal patent applteatlon serial na 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provlstonal 
application no, 60/159,039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. pioviskMial patent appHcatkm no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provlsk>nal patent appltoatkin no. ^165.228. 

25 attorney docket no. 25791.39. filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The anchoring device 135 is coupled to ttie first support member 120. The 
anchoring device 135 is preferably adapted to be controllably coupled to the 
expandable tubular member 140 and the weUlMre casing 100. In thte manner, the 

30 anchoring device 135 preferably controllably anchore the expandable tubular 
member 140 to the wellbore casing 100 to facilitate ttne radial expansion of ttie 
expandable tubular member 140 by the axial displacement of the expansion cor>e 
130. In a preferred embodiment, the anchoring device 135 indudes one or more 
expandable elements ISO ttiat are adapted to oontioliably extend from tt» body of 

35 the anchoring device 135 to engage both ttie expandable tubular member 140 and 
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the wellbore casing 100. In a preferred errrtxxliment, the expandable elements 150 
are actuated using tluidic pressure. In a prefennad emixxliment. the anchoring 
device 135 Is any one of the hydraulicaliy actuated padcdrs commercially availat>le 
from Halliburton Energy Services or Baker4^ . 
5 The exparKlable tutelar inernt)^ .140 is renriovatHy coup 

cons 130. The expandatrte tutRilar nriernber 140 is further preferably ad 
renrKyvat)ly coupled to the expandable element 150 of the anchoring device 135. In 
a preferred embodiment, the expandable tubular member 140 includes one or more 
anchoring windows 155 for permitting the expandable elements 150 (rf the 

10 anchoring device 135 to. engage the wellbore casing 100 and the .expafidable 
tubular member 140. 

In a preferred embodiment, the expandable tubular memt)er 140 further 
includes a lower section 160, an intenriiediate section 165, and an upper section 
170. In a prefenred embodirnent, the lower section 160 includes the anchoring 

15 windows 155 in order to provide anchoring at an end portion of the expandable 
tubular member 140. In a prefened embodiment, the wail thickness of the lower and 
Intermediate sections, 160 and 165, are less than the wall thickness of the upper 
secHon 170 in onier to optimally couple the radially expanded portton of the 
expandable tirinjlar menrdier 140 to the weillxm casing 100. 

20 In a preferred embodiment, the expandable tubular member 140 Is further 

provided substantially as jdisctosed in one or more of the tpitowing: (1) U.S. utility 
patent applicatton serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, whteh claimed the benefit of the filing date of U.S. provistonal patent 
appHcatkm no. 60/111.293, attorney docket no. 25791.3. filed on 12/7/199B; (2) U.S. 

25 utility patent application serial no. 09/510,913, attorney docket ho. 25791.7.02. filed 
on 2/23/2000, whidi claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utUlty patent appik)ation' 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provistonai application no. 60/119,611, 

30 attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional applicatton no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent appltoatton no. 09/523.460, attorney docket 

35 no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
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U.S. provisional applicatibn no. 6(V124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney docket ho. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12. ftted on 2/26/1999 and U.S. provisionai 

5. application no.. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. uUlify applicatton na 09^11.941. attorney docket no. 25791.16.02. filed on 
2/24^000, which claimed the benefit of the filing date of U.S. pn»^ionai serial no. 
60/121 .907. attomey docket no. 25791 '16. filed on 2/26/1999; (9) U.S. utility patent 
applicatton no. 09/588,946. attomey docket no. 25791.17.02. filed on June 7, 2000. 

10 which claimed the benefit of the filing date of U.S. provisional patent appUcatlon 
serial no. 60/137.998, attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122, attomey docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106, attomey docket no. 25791.23. fijed on 4/26/1999; (11) U.S. 

15 provisk>nal applicatton no. 60/146.203. attomey dodtet no. 25791.25, filed on 
7/29/1999; (12) U.S. provlslonel application m. 60/143.039. attomey dockrt no. 
25791.26. 'filed on 7/9/1999; (13) U.S. provisional patent applicatton serial no. 
60/162.671, attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provlstonal 
. appik»tion no. 60/159.039. attorney docket no. 25791.36. fited on 1Q/12.1999; (15) 

20 U.8. provlstonal patent c«>plteatton no. 60/159.033. attomey docket no. 25791.37. 
filed on 10/12/1999: and (16) U.S. pnivistonai patent applteatton no. 60/165.228, 
attomey docket no. 25791.39. filed on 11/12/1999. the disdosures of which are 
incorporated herein by reference. 

The sealing members 145 are coupled to ttie outer surfece of the upper 

25 portion 170 of the expandabto tubular member 140. The sealing members 145 are 
preferably adapted to er^gage and fluididy seal the interfece between the radially 
expanded Bxpandahte tubular member 140 and the welibore casing 100. in a 
prefenred embodiment, the apparatus 115 includes a plurality of sealing members 
145. In a preferred embodiment, the sealing meinbers 145 surround and isolate the 

30 opening 110. 

As iHustrated in FIQ. 1 ^. the apparatus 1 1 5 is preferab^ positioned within the 
welibore casing 100 with the expandable tubular member 140 posittoned in 
opposing relatton to the opening 110. In a preferred embodiment, the apparatus 
115 deludes a plurality of sealing members 145 thai are positioned above and 
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below the opening 110. In this manner, the radial expansion of the mpandat)le 
tubular nnember 140 optimally fiuididy isolates the of)enlng 1 10. 

As illustFated in FIG. lb, the apparatus 115 Is then anchored to the wellbore 
casing 100 using the anchoring device 135. In a preened embodbnent the 
5 anchoring device 135 Is pressurized and the expandat>le element 150 is extended 
from the anchoring device 135 through the corresponding anchoring window 155 In 
the expandable tubular member 140 into intimate contact with the wellbore casing 
100. In this manner, the lower sectioh 160 df the expandable tubular member 140 is 
removatrty coupled to the wellbore casing 100. 

10 In an attemative embodiment a compressible cement and/or epoxy is then 

injected into the annular space between the unexpended portion of the tubular 
member 140 and the wellbore casing 100. The compressible cement and/or epoxy. 
is then pennitted to at least partially cure prior to the initiation of the radial expansion 
process. In this manner, an annular stnicturel support and fluidic seal is provided 

15 around the tubular member 140. 

As illustreted in FIG. 1c, the expansion cone 130 is then axlally displaced by 
applying an axid fbroe to the second support member 125. In a preferred 
embodiment, the axial displacement of the expansion oone 130 reidlally expands the 
expandable tubular menrt)er 140 into intimate contact with the walls of the wellbore 

20 casing 100. 

In an alternative ernbbdimeht, as illustrated In FIG. Id, the axial 
displacement of the expansion cone 130 is enhanced by injecting a pressurized 
fluidic material into the annular spaps between the first support mentber 120 and the 
second support member 125. in tNs manner^ an upward axial force is applied to the 
25 lower annular face of ttie expansion cone 130 using the pressurized fluidic material. 
In this manner,, a temporary need for increased axial force during the radial 
mpansion process cari be easily satisfied. 

As illustrated in FIGS. 16, If. and 1g, after the expandable tubular member 
140 has been radially expanded by the axial displacement of the expansion cone 
30 130, the first support member 120 and the anchoring device 135 are preferably 
removed from expandable tutHJiar memter 140 by de-pressurtzing the anchoring 
device 135 and then lifting the first support member 120 and anchoring device 135 
from the wellbore casing 100. 

As illustrated in FIG. 1g, in a preferred embodiment, the opening 110 in the 
35 wellbore casing 100 is sealed off by the radially expanded tubular member 140. In 

24 



thb manner, repairs to the weObore casing 100 are optimaily provided. IMore 
generally, the apparatus 115 is used to repair or fonm weiibore nsings, plpeiines, 
and stnicturai supports. 

Referring to R6S. 2a, 2b, 2c 2d, 2e and 2r, ari alternative embodiment of a 

5 method and apparatus for coupling an expandable tubular member to a preexisting 
strndiire will be described. Referring to Fig. 2a, a weiibore casing 200 and an open 
hole weiibore sectibn 205 are positioned witMn a subtenranean fomnation 210. The 
weiibore casing 200 and the ppen hole weiibore section 205 may be positioned in 
any orientation from the vertical direction to tto 

10 In a preferred embodiment, an apparatus 215 is utilized to couple an 

expandable tubular member to an end portion of the weiibore casing 200. In this 
manner, the pp^n hole weiibore section 205 is provided with a cased portion. More 
generally, the apparatus 21 5 is preferably utilized to fomi or repair weiibore casings, 
pipeHnes, or structural supports. 

15 The apparatus 215 preferably includes a first support member 220, a second 

support member 225, an expansion cone 230, ari anchcHing device 235, an 
expandable tubular member 240, one or nrK>re upper sealing members 245, one or 
more lower sealing membere 250, and a flexible coupling element 255. 

The first support member 220 is. preferably adapted to be coupled to a 

20 surface location. The first support rnernber 220 is further coupled to t^ 

device 235. The first support member 220 is preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or communication signals 
from a surftice location to the anchoring device 235. The firet support member 220 
may. for example, be conventional commerdatty available slick wire, braided wire. 

25 coiled tubing, or drilling stock nuiterial. , 

The second suppcHl member 225 is preferably adapted to be coupled to a 
surfiaoe locatton. The second support member 225 is further coupled to the 
expanston cone 230. The second support member 225 is preferably adapted to 
permit the expansion cone 230 to be axially displaced relative to the first support 

30 member 220. The second support member 225 may. for example, be conventional 
commercialiy available slick wire, braided wire, coiled tubing, or drilling stock 
material. 

In an alternative embodiment, the support member 220 is telescopically 
coupled to the support rhember 225, and the support member 225 Is coupled to a 
35 surface support structure. 
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The expansion cone 230 te coupled to the second support member 225. The 
e)^n8ion cone 230 is preferably adapted taradially expand the expandable tidNilar 
member 240 when the expansioh corte 230 is axialiy displaced ' relalive to the 
expendable ttdNjIar member 240. In a prefwred embodiment, the expansion oone 
230 is provided substantially as disdosisd in one or mors of the foikMvtaig: (1) U.S. 
utiHty patent application serial no, 09^454.139, attorney docket no. 25791.3.02. filed 
on 12/3/1999. which claimed the benefit of the fiBng data of U.8. provisional potent 
application no. 60/111.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent appfication serial no. 09/510.913, attorney dodwt no. 2S791.7;02. filed 
on 2/23/2000, which claimed ttie benefit of the filing date of U.S. piovistonal 
applicatk)n no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provlstonal applicafion no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional applkation no. 60/108,558, attomey docket no.. 
25791.9, filed on 11/16.1998; (5) U.S. provisiohal patent appflcation no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attomey docket 
no. 25791.11 02, filed on 3/10/2000. which claimed the bmefit of the filing date of 
U.S. provlstonal applteation no. 60/124,042. ffled on 3/1 1/1999; (7) U.S. utillty patent 
appBcatkm no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
whk:h claimed ttw benlBfit of the fiibig dates of U.S. proviskxial applk»fion no. 
60/121.841, attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provlskmal 
appHcaUon no. 60/154.047, attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utillty applteatton no. 09/511.941. attomey docket no. '25791.16.02. filed on 
2/24/2000, whteh claimed ttte benefit of ttie filing date of U.S. provisional serial no. 
60/121,907. attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appUcatkm no. 09/588.946, attomey docket no. 25791.17.02. filed (o/i June 7, 2000. 
whkih dsrimed the benefit of the filing date of U.S. provisional patent appllcatton^ 
serial no. 60/137,998, attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applteatton no. 09/559,122. attomey docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provistonai applicatton 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal applteation no. 60/146,203, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attomey docket no. 
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25791.26, filed on 7/9/1999: (13) U.S. praylsional patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999: (14) U.S. provisional 
application no. 60/159.039.^ attorney docket no. 25791.36. filed on 10/12.1999: (15) 
U.S. pravisionai patent appNcatkm no. 60/159.033. attorney docket no: 25791.37, 
filed on 10/12/1999; and (16) U.S. provisk)nai patent appHcatkxt no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/112/1999, the disckisures of whteh are 
incorporated herein t)y feferenoe. 

Tira anchoring devtee 235 is coupled to the first support memt)er 220. The 
anchoring device 235 is preferably adapted to be pontronaiily coiq)led to the 
expandable tubular member 240 and the open hole wellbore section 205. In this 
marmer. the anchoring device 235 preferably controllably anchors the expandable 
tubular member 240 to the open hole wellbors section 205 to fadlitatia the radial 
expansion of the expandable tubular member 240 by the axial displacement of the 
expanston cone 230. In a prefeiTed embodiment the anchoring devk:e 235 includes 
one or more expandlable elements 260 that are adapted to obntrollably extend from 
the body of the anchoring device 235 to engage both the flexible coupling element 
255 and the open hole wellbore sedton 205. In a preferred embodiment, the 
wpandaUe elements 260 are actuated using fluUic pressure. In a preferred 
embodiment, the anchoring device :^5 is any one of the hydraulically actijated 
packera commercially available from Halliburton Energy Services or Baker-Hughes. 

The expandable tubular member. 240 is removably coupled to the expansion 
cone 230. The expandal}le tubular member 240 further preferably coupled to the 
flwdble coupling element 255. 

In a prtf«red embodiment, the expandable tubular member 240 further 
includes a tower sectton 265. an Intennediate section 270. and an upper sectton 
275. \n a prefenad embodblrant« the tower secfion 265 is coupled to the flexible 
coupling element 255 In order to proVMe anchoring at an end portion of the 
expandable tubular member 240. In a prefened embodiment, the wail thtekness of 
the lower and intennediate sections, 265 and 270. are less than the wall thickness of 
the upper sectton 275 in order to optimally couple the radially expanded portion of 
the expandable tubulaf member 240 to the wellbore casing 200 and the open hoto 
weiibore section 205. 

In a prefened embodiment, the expandable tubular member 240 is further 
provUed substantially as disclosed In one or more of the following: (1) U.S. utility 
patent applicatton serial no. 09/454,139, attorn^ docket no. 25791.3.02. filed on 
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12^1999. which claimed the benefit of the filing date of U.S/ provisionar patent 
application no. eon 1 1^3. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utHMjr patent application serial no. 09/510,913. attorney dodnt. no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing dale of U.S. provisional 
5 application no. 60/121.702. filed on , 2/25/1 999; (3) U.S. utility patent appHcatlon 
serial na 09/502.350. attorney dodcet no; 25791.8.02. filed oh 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisipnal application no. 60/119.611, 
attorney docket ho. 25791.8; (4) U.S. utility patent appUcatkm serial no. 09M40.338, 
attorney docket no. 25791.9.02. filed on 11/15/1999. whteh claimed the benefit of 

10 the filing date of U.S provistonal applicatk)n rio. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent appiicatkm no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent applfcatlon no. 09/523,460. attorney docket 
no. 25791.11.02, filed on 3/10/2000. whfch claimed the benefit of the filing date of 
U.S. prDvisk)nal application no. 60/124.042. jRled on 3/1 1/1999; (7) U.S. utility patent 

15 application no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
whteh claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. proviskmal 
application no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utilify appltoatkm no. 09/511.941. attorney docket no. 25791.16.02, filed on 

20 2/24/2000, wMch daiined the benefit of the filing date of U.S. provistonal serial no. 
60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utUtty patent 
applcatkm na 09/588.946. attorney docket no. 25791 .17.02, filed on June 7, 2000. 
which claimed the benefit of the filing date U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

^ utmy patent applteathm no. 09/559,122. attorney docket no. 25791.23.02, filed on 
4/26/2000. Whteh claimed the benefit of the filing date of U.S. provistonai appficatkm 
no. 60/131.106. attomey docket no. 25791.23. filed on 4«8/1999: (11) U.S. 
provistonal applteatkm no. 60/148.203. attomey docket no. 257iB1.25. filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143.039. attom^ docket no. 

30 25791.26. filed on 7/9/1999; (13) U.S. provistonal patent eppiication serial no. 
60/162.671. attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
applteation no. 60/159.039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent application no. 60/159.033, attomey docket no. 25791.37, 
fited on 10/12/1999; and (16) U.S. provistonal patent applteation no. 60/165,228. 
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attorney docket no. 25791.39, filed on 11/12/1999. the dlsdosums of wtiich are 
bnorporated herein by reference. . . 

The upper sealing members 245 are coupled to the outer surface of the 
upper portion 275 of the expandable tubular member 240. The upper sealing 
members 245 are preferably adapted to engage and fluidldy seal the biterfece 
between the radially expanded expandable tubular member.240 and the weilbore 
OBsing 200. In a preferred embodlrnerrt. ttie apparatus 215 Includes a plurality of 
upper seafing members 245. 

The lower sealing members 250 are coupled to the outer surface of the 
upper portion 275 of the expandable tubular member 240. The lower sealing 
members 250 are preferably adapted to engc^e and fluidldy seal the Interfece 
behMeen the radially expanded expandable tubular member 240 and the open 
weilbore section 205. In a preferred embodiment, the apparatus 215 Includes a 
plurality of lower sealing members 250. 

The flexible coupling element 255 is coupled to the lower portion 265 of the 
expandable tubular member 240. The fl«dble coupling element 255 is preferably 
adapted to radially expanded by tlie anchoring device 235 into engagement within 
flie walls of the open hole weObore section 205. In this manner, the lower portion 
265 ofthe expandable tubular member 240 Is coupled to the walls of the open hole 
wsOboie section 205. In a preferred embodiment, the flexible coupling element 255 
is a slotted ttdftular member. In a preferred embodiment, the flexibto coupling 
element 255 Includes one or more hook elements for engaging the walls of the open 
hole wellbors section 205. 

As illustrated in FIG. 2a, the apparatus 215 Is preferably posltk>ned with the 
expandable tubular member 240 postttoned In overlapping relatkm with a portion of 
the weilbore casing 200. In tills manner, ttie radially expanded tubular member 240 
is coupled to the tower portion of tiie welttxMe casing 200. in a prefened 
embodiment, ttie upper sealing memt)er8 245 are positioned In opposing relation to 
ttie tower portion of ttie weilbore casing 200 and ttie tower sealing membere 250 are 
postttoned in opposing relation to the walls of ttie open hole weilbore section 205. In 
ttils manner, ttie interface between the radially expanded tubular member 240 and 
ttie weilbore casing 200 and open hole weilbore section 205 is optimally fluldidy 
seeled. 

As Uustreted in FIG. 2b, ttie apparatus 215 is ttien anchored to ttie open 
hole weilbore sectton 205 using ttie anchoring device 235. In a preferred 
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embodiment, the arictwring device 2^ IIb fMBSsurized and tiie expandaliie element 
260 is ladialiy extended from the anchoring device 235 causing the flexit>le cbupHng 
eiement 255 to ladiaiiy expand into intimate; contact with the walls of the open hole 
weHboie seciibn 205. in this manner, the lower section 285 of the expendable 
tubular member 240 is removably coupled to the walls of the open hole wellbore 
eectlon205. 

In an aitematlve embodiment, a compressible cement aml/br epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
member 240 and the wellbore casing 100 and/or the open hole wetUxxe section 
205. The compressible cement and/or epbxy is then pennitted to at least partially 
cure prior to the Initiation of the radial expansion process. In this manner, an 
annular stnjcturaj support and fluldic seal is provided around the tubular member 
240. 

As illustrated In RG. 2c, the expansion cone 230 Is then axially displaced by 
applying an axial force to tlie second support member 225. In a preferred 
embodiment, the axial displaoernent of the expansion cone 230 radially expands the 
e)q)andable tubular member 240 into Intimate contact with the walls of the open hole 
weHMre section 205. 

in an alternative embodiment, as illustrated in FIG. 2d. the axial 
displaoement of the expansion cone 230 is enhanced by Injecting a pressurized 
fluldic materiel into the.annidar space between the first support member 220 and the 
second support member 225. in this manner, an upward axial force is spiled to the 
lower annular face, of the expansion cone 230 using the pressurized fluidic material, 
in this manner, a tenqxxary need for Increased- axial force during the radial 
expansion process can be easBy saUsfled. 

As nustrated in FIGS. 2e and 2r, afler the e)9)andabie tubular member 240 
has been radially expanded by the axial displacement of the expansion cone 230. 
the first support member 220 and the anchoring device 235 aie preferably removed 
from expendable tubular member 240 by de-pressurizing the anchorir^ device 235 
and then lifting the first support member 220 and anchoring device 235 from the 
wellbore casing 200 and the open hole wellbore section 205. 

Refemng to RGS. 3a. 3b, 3c. and 3d, an alternative embodiment of a 
method and apparatus for coupling an expandable tubular member to a preexisting 
structure will be described. Referring to Fig. 3a, a wellbore casing 300 is positioned 
within a subterranean fonnation 305. The wellbore casing 300 may be positioned in 
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any orientation from the vertical direction to the horizontal direction. The w«llbore 
casing 300 further includes one or more openings 310 ttutt may have teen the result 
of unintentional damage to the wellbore casing 300. or due to a prior peiforation or 
ftadurbig operation perfomwd upion the sumxjndh^.sut>tenanean fbnnation 305; 
As will be reoognlzBd liy persons having ordinary skiil in the art. the ppanings 310 
can adversely affect the subsequent operation and use of the weUbore casing 300 
unless they are sealed off. 

In a prefwred embodiment, an apparatus 315 is utilized to seal off the 
openings 310 in the wellbore casing 300. More generally, the apparatus 315 Is 
preferably utilized to form or repair weHbore casings, pipelines, or structural 
supports. 

The apparatus 315 prsferably includes a support member 320, an expansion 
cone 325, an anchoring device. 330, an expandable tubular member 335. and one or 
more sealing mismbers 340. 

Tlie support member 320 is preferably adapted to be coupled to a surface 
location. The support member 320 is further coupled to the expansion cone 325 
and the anchoring device 330. The support nwmber 320 is preferably adapted to 
convey pressurized fluidic materials and/or electrical cunent and/or comrhunication 
signals from a surface location to the anchoring device 330. The support member 
320 may, for example, be oonventiohal commerdiaily available, ^iick wire, brerided 
wire, coiled tubing, or drilling stock material. 

The expansion cone 325 Is coupled to the support member 3^. The 
expanskm cone 325 is preferably adapted to radially expand the expandable tubular 
member 335 when the expansiOr|i cone 325 is axiaHy dbplaoed relative to the 
expandable tubular member 335. In a prefsnad embodiment, the experaiion cone 
325 is provided substantially as disclosed In one or more of the following: (1) U.S. 
utBi^ patent application serial no. 00/454.139. attorney docket no. 25791.3.02, filed 
on 12/3/1999. whk:h claimed the benefit of the filing date of U.S. provisional patent 
appllcatkm no. 60/111,293. attonwy docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. 25791.7.02, filed 
on 2/23/2000, which daimed the benefit of the filing date of U.S. provisional 
appiicathm no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent app)icatk>n 
serial no. 09/502,350. attorney docket no. 25791.8.02, filed on 2/10/2000. which 
daimed the benefit of the filing date of U.S. provisional application no. 60/119.611, 
attomey docket no. 25791.8: (4) U.S. utility patent application serial no. 09/440.338, 
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attorney docket no. 29791.9.Q2, filed on 11/15^999. which daimed the benefit of 
the filing date ol U.S. provisional application no. 6(yi08.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) O.S. provisional patent appiicatkm no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utiHty patent applicafion rio. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. proviskmal appUcatton no. 60/124.042. filed on 3/11/1999: (7) U.S. utiltty patent 
application no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/2472000. 
whKh claimed the benefit of the filing dates of U.S. provisional applkalton no. 
60/121.841. attorney dodcet no. 25791.12. filed on 2/26/1999 and U.S. proviskwial 
application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000. which daimed the benefit of the fiRng date of U.S. provistonal serial no. 
60/121 ,907, attorney docket no. 25791 .16, filed on 2/26/1999; (9) U.S. utflity patent 
appikjation no. 09/588,946. attorney docket no. 25791. 17.02. filed On June 7, 2000, 
which daimed the benefit of the filing date of U.S. provisfonal patent applicatkm 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utaity patent appikation no. 09^9,122, attorney docket no. 25791^23.02. filed on 
4/26/2000. which daimed the benefit of the filing date of U.S. provistonal appltoatton 
no. 60/131,106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
proviaiohal applicafion no. 60/146,203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143,039, attorney docket no. 
25791.26, fited on 7/9/1999; (13) U.S. provistonal patent applicatton serial no. 
60/162.671. attorney docket no, 25791.27, fited on 11/1/1999; (14) U.S. provistonal 
appHditton no. 60/159,039. attomey docket no. 25791.36. fitod on 10/12.1999; (15) 
U.S. provistonal patent appficatfon no. 60/159.033. attomey docket no. 25791.37. 
fited on 10/12/1999; and (16) U.S. provisional patent appltoatlon no. 60/165.228. 
attomey docket no. 25791.39. filed on 11/12/1999. ttie dlsctosiires of which are 
incorporated herein by reference. 

The anchoring device 330 is coupted to the support member 320 and ttw 
expansion cone 325.. The anchoring devtee 335 is preferably adapted to controllably 
coupled to the expandable tubular member 335 to the wellbore casing 300. In this 
manner, the anchoring device 330 preferably controllably anchors the expartdable 
tubular member 335 to the weilbore casing 300 to fadlltete the radial expansion of 
the expandable tubular member 335 by the axial displacement of the expanston 
cone 325. In a preferred emtwdiment. the anbhoring device 330 indudes one or 
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more expandable elements 345 that are adapted to oontrollably extend from the 
iMdy of the anchoring device 330 \p redially displace oonesppnding engstgement 
elements 350 provided in the expandable tulMjiar member 335. In a preferred 
embodbnent. the radial cHsplacement of the engagement elements 350 couples the 
expandable tubular member 335 to the weiibore casing 300. In a prefened 
Mtbodiment. the expandable elements 345 are pistons that are actuated using 
fydic pressure. In a preferred embodiment, the anchoring device 330 is emy one of 
the hydreullcally actuated anchoring devices commercially availabie from HaPiburton 
Energy Services or Baker-Hughes. 

In an alternative emtxxiiment the expandable elements 345 are explosive 
devices that controiiabiy generate a radially directed explosive force for radially 
displacing the engagement elements 350. in a preferred embodiment, the explosive 
expandable elements 345 are shaped explosive charges commercially available 
from Halliburton Energy Services. 

The expandable tubular member 335 is remova(bly coupled to the expansion 
cone 325. In a prefened embodiment, the iaxpandable tubular member 335 includes 
one or more, engagement devices 350 that are adapted to be radielly displaced by 
the anchoring device 330 into engagement with the wails of the weiibore casing 300. 
In this matmer, the expandable tubular member 335 is coupled to the weiibore 
casing 300. In a prefened embodiment, the engagement devices 350 include teeth 
for biting into the surface of thb weiibore casing 100. 

In a prefisned embodiment, the expandable tubuier member 335 further 
includes a lower section 355. an intonnediate section 360. and an upper section 
365. in a prefarraid embodiment the lower section 355 includes the engagement 
device 350 in order to provide anchoring at an end portion of the expandable tubular 
member 335. In a preferred embodiment, the wail thickness of the tower and 
intemiediate sections. 355 and 360. are less than the wall thtokness of the upper 
sedton 365 In order to optinrially couple the radially expanded portion of the 
expandable tubular member 335 to the weiibore casing 300. 

In a prefened embodiment, the expandable tubular member 335 Is further 
provided sut>stantially as disclosed In one or more of the following: (1) U.S. utility 
patent applicatton serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999. wrhich claimed the benefit jof the filing date of U.S. provtstonal patent 
appicatton no. 60/111.293. attorney docket no. 2p91.3. filed on 12/7/1998; (2) U.S. 
utility patent appficatton serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
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on 2/23/2000. which claimed the benefit of the filing date of U.S, provisional 
application na 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appHcaUon 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filng.data of U.S. pravi^iohai application no. 60/119,611. 
attorney dodwt na 25791.8; (4) US. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. whfch claimed the benefit of 
the filing date of U.S. provtstonal appUcatton no. 60/108.558. attomey docket na 
25791.9. filed on 11/16.1998; (5) U.S. proviskmal patent appitoatkm no. 60/183,546, 
filed on 2/18Q000: (6) U.S. utility patent appiicatkm no. 09/523.460. attomey docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the filing date of. 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/612,895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional appllcatton no. 
60/121.841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attomey docket no. ^791 .29, filed on 9/16/1999; (8) 
U.S. utility applteabon no. 09/511.941. attomey docket no. 25791.16.02, filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
e0/121,907,;atlomey docket no. 25791.16, filed on 2«26/1909; (9) U.S. utility patent 
appllcatton no. 09/588.946. attomey docket no. 25791.17.02. filed on June 7, 2000. 
whtah claimed ttie benefit of the filing date of U.S. provistonal patent appncation 
serial no. 60/137,998, attomey docket na 25791.17. flted on 6/7/1999; (10) U.S. 
lityity patent application no. 09/569.122. attorn^ docket no. 25791.23.02, filed on 
4/26/2000. whtoh claimed ttie benefit of the filing date of U.S. provistonal appiteaUon 
no. 60/131,106. attomey docket no. 25791.23, fited on 4/26/1999; (11) U.S. 
provistonal applicaiton no. 60/146,203. attorn^ docket na 25791.25. filed on 
7/29n099; (12) U.S. provistonai appiteafion no. 60/143.039, attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent application serial na 
60/162.671. attomey docket no. 25791.27. flted on 11/1/1999; (14) u:s. provistonal - 
appllcafion no. 60/159.039. attomey docket na 25791.36. fited on 10/12,1999; (15) 
U.S. provisional patent appltoation na 60/159.033. attomey docket no. 25791.37, 
fited on 10/12/1999; and (16) U.S. provistonai patent application no. 60/165,228. 
attomey docket na 25791.39, fited on 11/12/1999, ttw disctosures of which are 
incorporated herein by reference. 

The sealing members 340 are coupted to the outer surface of ttw upper 
portton 365 of ttie expandabte tubuter member 335. The sealing members 340 are 
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prefeiabiy adapted to engage and fluididy seal the interface between the radially 
expanded expandatile tubular member 335 and the wellbore casirig 300. In a 
preferred enibodiment. the apparatus 315 includes a plurality of sealing menri}m 
340. In a prefened embodiment, the sealing members 340 surtound and isolate the 

" 5 opening 310. 

As illustrated in HQ. 3a. the apparatus 315 Is preferably positioned wKNn the 
weBbore casing 300 with the expandable tubular member 335 positioned in 
opposing relation to the opening 310. In a preferred embodiment, the apparatus 
315 includes a plurality of sealing members 340 that are positioned above and 

10 below the opening 310. In this manner, the radial expansion of the isxpandable 
tubular merr^r 335 optimally fluididy isolates the opening 310. 

As illustrated in FIG. 3b/ the expandable fibular member 335 of the 
apparatus 315 is then anchcmd to the wellbore casing 300 using the anchoring 
device 330. In a preferred en^iment, the anchoring device 330 is pressurised 

15 and the expandable element 345 is extended from the andK)ring device 330 and 
radially displaces the corresponding engagement elements 350 of the expandable 
tubular member 335 Into Intimate contact with the wellbore casing 300. In this 
manner, the lower section 355 of the expandable tubular member 335 is coupled to 
the wellbore casing 300. 

20 in an altemative embodiment, a compressible cement and/or epoxy Is then 

ir^ected into the annular space between the unexpended portion of the tubular 
member 335 and the wellbore casing 3iD0. The oornpressiMe cement and/dr epoxy 
is then penmitted to at least parUally cure prior to the initiation of the radial expansion 
process. In this manner, an annular structural support and fluidic seal Is provided 

25 around the tubular member 335. 

As illustrated In FIG. 3c. the anchorbig device 330 is then deactivated and 
the expansion cone 325 is axiaHy displaced by applying an axial force to the support 
member 320: In a praferred embodiment, the deactivation of the anchoring device 
330 causes the expandable elements 345 to radially retract Into the anchoring 

30 device 330. Alternatively, the expandable elements 345 are resillently coupled to 
the anchoring device 330. In this manner, the expandable elements 345 retract 
automatically upon the deactivation of the anchoring device 330. In a preferred 
embodiment, the axial displacement of the expansion cone 325 radially expands the 
expandable tubular member 335 into Intimate contact with the walls of the wellbore 

35 casing 300. 
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As Wusbated in FIG. 3d, after the e)«pandable tubular memlMr 395 has tieen 
radiaily ejqwnded by the axial displacement of the expansion cone 335. the si^iport 
member 320. ttcpanskm cone 325. and the anchoring device 330 are preferably 
removed from the expanded mpandaUe tubular meihber 335. 

In a preferrBd embodiment, the opening 310 in the weiibpre casing 300 is 
se^ off by the radially wpanM tubular member 335. In this manner. r^Mirs to 
the wefflMjre casbig 300 are optimally provided. Mm genersdiy. Ih^ apparatus 315 
is used to repair or fom weHbore casings, pipelines, and structural supports. 

Referring to FIG. 4, an embodiment of a system 400 fbr applying an axial 
force to the expansion cones 130, 230, and 325 includes a lifting device 405. a first 
su{^rtmemt>er410,ashod(absort)er415,andasecondsup^^ In 
a prefenred emlxxliment, the system 400 is adapted to minimize the transfer of 
shock loads, created during the completion of the radial expansion of tubular 
memt)ers by the expansion cones 130, 230, and 325, to the lifting device 405. In 
this manner, the radial e)q>anslon of tubular members by the expansion cones 130, 
230 and 325 Is provided in an optimally safe manner. 

The liflkig device 405 is supported at a surface location and is coupled to the 
first support member 410. The lifting devida 405 may comprise any number of 
conventional comnr)erclally available lining devices suitable for manipulating tubular 
members within a wellbbre. 

The first suppdrt member 410 is coupled to the lifting device 405 and the 
shock absortxBf 415. The first support member 410 way comprise any number of 
conventional oommerdaily avaHablf support members such as, for example, coiled 
tubing, a drill string, a wireline, braided wire, or a sHck line. 

The shock absdrber415 is coupled to the first support member 410 and the 
second support menr^ 420. The shock abisorber 415 is prsferebly adapted to 
absorib shock toads transmitted from the second support member 420. The shock 
absorit)er 415 may be any number of conventtonal commercially available shock 
absort^ers. 

The second support member 420 is coupled to the shock absort)er 415. The 
second support member 420 is further preferably adapted to be coupled to one or 
more of the expanston cones 1 30, 230 and 325. 

In a preferred embodiment, during operatton of the system 400, the lifting 
device applies an axial force to one of the expansion cones 130. 230 and 325 in 
order to radially expand tubular members. In a preferred embodiment, upon the 
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completion of the radial expaifision process, when the expansion cones 130. 230 
and 32S. exit the. radially expanded tubular meml)ers, the sudden shock loads 
generated are absortied. or at leiast rninimized. the shock atosabw 415. In this 
manner, the radial expansion of tubiiriar immtiers ty puHng the expvision oones 
5, 130. 230 and 325 using the liRing device 405 is provided in an optimally safe 
manner 

Refenlng to FIG. 5, an embodiment of a coupling system 500 for use in the 
expandable tubular members 140. 240, and 335 will now be described. In a 
preferred embodiment, the system 500 includes an upper ring 505, a sealing 

10 element 510, and a lower ring 515. In a pr^erred embodiment, the upper ring 505, 
the sealing element 510, and the lower ring 515 are provided on the outer surfaces 
of the expandable tubular members 140, 240, and 335. In this manner, when the 
expandable tubular members 140. 240 and 335 are radially expanded, the upper 
ring 505. the sealing element 510, and the lower. ring 515 engage the interior 

15 surface of ttie preexisting structure that the expandable tubular members 140. 240 
and 335 are coupled to. In a preferred embodiment, the upper and lower rings, 505. 
and 515, penetrate the interior surfece of the preexisting stmcture that the 
expandaUe tubular members 140, 240 and 335 are coupled to in order to optinially 
anchor the tubular members 140, 240 and 335 to the preexisting structure. In a 

20 preferred embodiment, the sealing element 510 is compressed into contact with the 
Interior surface of the preexisting structure that the expandable tubuter members 
140, 240 and 335 are coupled to in order to optimally fluididy seal the Interface 
between the tubular members 140, 240 and 335 and the preexisting stnjcture. 

In a preferred embodiment, the upper and lower rings, 505 and 515, extend 

25 from the outer surfeces of the tubular members 140, 240 and 335 by a distence of 
about 1/64 to % Inches. In a prafened embodiment, the upper and lower rings. 505 
and 515, extend about 1/8" from the outer surfaces of the tubular members 140, 
240, and 335 in order to optimally engage the preexisting structure. 

In a prefened embodiment, the sealing element 510 extends from the outer 

30 surfaces of the tubular members 140. 240 and 335 by a distence substentiaily equal 
to the extension of the upper and lower rings, 505 and 515. above the outer 
surteces of the tubular members 140. 240 and 335. In a prefened embodiment, the 
sealing element 510 is tebricated from rubber in order to optimally fluididy seal and 
engage the preexisting structure. 
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In a preferred embodiment, the tububr members 140, 240 and 335 mdude a 
pluralHy of the ooupUng systems SCO. In a preferred embodimeht, the ooupUng 
systems 500 are provided on the lower, intermediate, and upper portions of the 
tubular members 140. 240, arid 335. 

RsfeiTin^ now to FIG. 6* a prefsned embodiment of an expandable tubular 
member 600 (br use in the apparatus 115, 215 and 315 wHI be described. The 
tubular member 600 pnBferably Indudes a iower portion 605, an intemiediale portion 
610. and an upper portion 615. 

The lower portion 605 is coupied to the intomnediato portion 610. In a 
preferred embodiment, the lower portion 605 is further adapted to mate with the 
anchoring devices 135. 235, and 330. In a preferred embodiment, the lower portion 
605 further preferably includes one w more slotted portions 620 for fedntating the 
radial expansion of the lower portion 605 by the anchoring devices 135, 235, and 
330. in this manner, the Jower portion 605 of the tubular member 600 is preferably 
radially expanded by the anchoring devices 135, 235. and 330 into contact with the 
preexisting staicture. Furttwmore. in this manner, the lower portion 605 of the 
tubular member 600 is anchored to the preexisting structure prior to the Initiation of 
the FMHal expansion process. 

The Intemnediate portion 610 Is coupled to the lower portion 605 and the 
upper portion 615. In a preferred embodiment, the waU thicknesses of the lower and 
intemiediate portions, 605 and 610, are less than the waR thidcness of the upper 
portion 615 in order to facilitate the radial expanisioh of the tubular member 600. In 
a, preferred embodiment, the lower and Intermediate portions. 605 and 610, are 
prsexpanded to mate with the expansion Cone. 

Refsrring to FIQ. 7, a. prtferred.embodlnrient of an expandable tubular 
member 700 for use In the apparatus 115, 215 and 315 v>rill be described, in a 
prefsrred embodiment, ttie tidNJlar member 700 minimtees the shock toads created 
upon the completion of the radial expanston process: In a prefened embodiment, 
the tubular merhber 700 includes a tower portion 705, a lower translttonary portton 
710. an intemiediate portion 715, an upper transitionary portton 720. an upper 
portion 725. and a sealing element 730. 

The tower portion 705 is coupled to the lower transitionary portion 710. The 
lower portion 705 is preferably adapted to mate with the expansion cone and the 
anchoring device. 
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The lower traneitipiiary portion 710 coupled to the \ohbt portion 705 and 
the intermediate portion 715. In a prefemed enr4>odifnent. the tower transitionary 
portion 710 is adaf^ to mate with the expansion cone, in a prefenred 
emtxxliment, the wall thidchesses of the lower portion 705 and the lower 
5 transitionary portion 710 are less than the waR thicknesses of the intemnedlate 
portion 715, the upper tfansiOonary portion 720 and the upper portion 725 in order to 
optirnaNy fedlitate the radial axparision process. 

The intemnedlate portion 715 coupled to the lower transitionary portion 710 . 
and the upper transitionary portion 720. In a preferred embodiment^ the outside 
10 diameter of the intermediate portion 715 is less than the wall thidcnesses of the 
lower portion 705 and the upper portion 725. 

The upper transitionary portion 720 is coupled to the intemnediate portion 
715 and the upper portion 725. 

The upper portion 725 is coupled to the upper transitionary portion 720. 
ISi The sealing element 730 is coupled to the outside surfeoe of the 

intermediate portion 715. In a preferred emtxxliment the outside diameter of the 
sealing element 730 is less than or equal to the outside diameter of the lower portion 
705 and the upper portion 725 iri order to optimally protect the sealing etement 703 
during (riaoement of the tutxjlar member 700 within the preexisting stnicture. 
20 In a preferred embodiment, durtng the radial expansion of the tubulair 

member 700 using the apparatus 115, 215 and 315. the preexpansion of the upper 
transitionary portion 720 and the upper portkm 725 rsduces the shock toads typteally 
created during the end portion of the radial expansion process; In this manner, (he 
radial expanston process is optimally provided in a safe manner. Furthermore, 
25 because the sealing etement 730 is preferably recessed below the surfeces of the 
tewer portten 705 and the upper portten 725. the seeling etement 730 is optimally 
protected from damage during the placement of the tubuter member 700 within the 
preexisting structure. 

Referring to FIG. 8, a preferred end)odiment of an expandabte tubular 
30 member 800 for use in the apparatus 115, 215 and 315 will be described. The 
, tubular member 800 preferably includes a lower portion 805, an intermedtete portton 
810, and an upper portion 815, 

The lower portion 805 is coupled to the intermediate portion 810. In a 
prefenred embodiment, the tower portion 805 is further adapted to mate with the 
35 expanston cones 130, 230. 325 and the anchoring devices 135, 235, and 330. 
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The intermediate portion 810 is ooupled to the lower portion 805 and ttie 
upper portion 815. Inapfefenedeinl)odiinent,thewanthidcnes8esort)ielowerand 
Intennedlate portions. 805 and 810, are less than the wall thickness of the upper 
portion 816 in order to fedlitate the radial expansion of the tulNjIar memtier 800. in 
5 a prefened emIxxllnMnt, the lower tuna intennediata portions, 805 and 810. are 
preexparided to mate with the expansion cone. 

The upper portioh 815 is coupled to the intormediato portion 810. In a 
preliBrrBd embodiment the upper portion 815 further praferabiy iridudes one or 
more slotted portions ^ tor fadlitetlng the radial expand of the upper portion 
10 815 Ijy the expansion cones 130. 230. and 325. In tMs manner, the upper portion 
815 of the tubular member 800 Is. preferably radlaNy expanded by the expansion 
cones 130. 230. and 325 with minimal shodt loads when the expansion cones 130. 
230 and 325 exit the expandable tubular member 800. 

Referring to RG. 9. a prefsned embodiment of a method of applylng.an axial 
15 force to the expansion cones 130. 230. and 325 Will now be described. In a 
preferred embodiment, the axial disptaoement of Uie expansion cones 130, 230, and 
325 durbig the radial expansion process is provided by applying an axial force to the 
expanston cones 130. 230. and 325. In a preferred embodiment, the axial force 
provided includes the application of a substantially constant axial force for some 
20 time periods and the application of Increased axial force for other time periods in 
order to optimally fadiltate the radial expanston process by minimizing the effects of 
friction, in a preferred embodiment, the application of the increased axial force is 
provided on a periodic basis in order to opUmaOy provide a variable contact area 
between the expansion cone and the tubular member being expanded. In an 
25 altemiative embodiment, the applioBtion of the increased tbdal ft 

random basis in order to optimally provide a variable contact area between the 
expanston cone and the tubuiv member being expanded. In a preferred 
embodiment, the duty cyde of the appScation of constant and increased axtal forces 
ranges from about 90/10 % to 60/40 % In enter to optimaiiy ladialiy expand the 
tubular members. In a preferred embodiment, the ratto of the increased axial force 
to the substantially constant axial force ranges from about 1.5 to 1 to about 4 to 1 in 
Older to optimally provide a variable contact area between the expanston cone and 
the tubutar member being expamled. promote nrwre even wear of the expansion 
cone, and dean debris from the expansion cone surtece. 
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. Referring to FIGS. 10a to lOi. an embtxiiment of an apparatus and method 
for fionning a weHbore casing will now be descrilMd. As lilustreted in FIG. 10a. a 
wellbore casing 1000 and an open hole weiibore section 1005 are provided in a 
subterranean fonnalion 1010. The vvaPbore casing 1000 and open hole wellbbre 
5 section 1005 rnay be orientated at any orientation ranging from the vertic^ 
horizontal. In a preliMred embodiment, a new section of weiibore 
the open hote wellbore section 1005 using an app»atus 1015. More generaBy, the 
apparatus 1015 is ulHized to tonn or repair weittMre casings, pipelines, or stracturai 
sun)ort8. 

10. The apparatus 1015 preferably includes a first support member 1020, a 

second supportmember 1025. an expansion cone 1030. an anchoring device 1035, 
an expandable tubular member 1040. one or more upper sealing minnbers 1045, 
oneor more lower sealing members 1050. and a flexlble coupling element 1055. 

The first support member 1020 is preferably adapted to be coupled to a 

15 surface location^ The first support member 1020 is further cx>upted to the anchoring 
device 1035. The first supportmember 1020 is preferably adapted to convey 
pressurized fluidic materials and/or electrical cunrent and/or oommunication signals 
from a surface location to the anchoring device 1035. The first support member 
1020 may, for example, be conventional commercially available slick wire, braided 

20 wire, coiled tubing, or drilling stock material. 

The second support member 1025 is preferably adapted to be coupled to a 
surfece locatton. The second support member 1025 is hAlher oou^ed to the 
expanston cone 1030. The second support mernber 1025 is prefsrably adapted to 
permit the expansion cone 1030 to be axlally displaced relative Id the first support 

25 member 1020. The second support member 1025 may, for exampte, be 
conventtonal oommerdalV available slick wire, braided wire, coiled tubing, or drilHng 
stock material. 

In an alternative embodiment* the support member 1020 is telescopicalty 
coupled to the support member 1025, and the support member 1 025 is coupled to a 
30 surface support member 

The expanston cone 1030 is coupled to the second support memb^ 1025. 
The expansion cone 1030 Is preferably adapted to radially expand the expandable 
tubular member 1040 when the expansion cone 1030 is axially displaced relative to 
the expandable tubular member 1040. In a preferred embodiment, the expansk>n 
35 cone 1030 is provided substentially as disclosed in me or more of the foltowing: (1 ) 
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U.S. utility patent application 8^ no. 0gM54.139i attorney (k)^ 
filed on 12^1999. which claimed the benefit of the fling date of U.S. pravteional 
patein application no. 60/1 ll^/attbrneydodcet no. 2579t n 
(2) U.S. utiiiiy patent application serial ho. 09/51O.913i attorney docket no. 
5 25791.7.02. filed oh 2/23/206o/which claimed ttw tMnem 

provisional application no. 60/121.702. filed on 2/25/1999; (3) U.S, uUiity patent 
application seiiai no. 00/502.350. attorney dodtet no: 25701.8.02, filed on ^ 
2/10/2000. viAiich claimed the benefit of the filing date of U.S. provisional ap^ 
no. 60/1 19.61 1 , attorney docket no. 25791.8; (4) U.S. utiilty patent appikatkm serial _ 

10 no. 09/440.338. attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed 
the benefit of the filing date of U.S. provisiortal appik»tton no. 60/108,558, attorney 
docket no. 25791.9, filed on 11/16.1998; (5) U.S. provisional patent applicatkm no. 
60/183,546. filed on 2/18/2000; (6) U.S. utility patent appiicatkm no. 09/523.460. 
attomey docket no. 25791.11.02, filed on 3/10/2000. whteh daimed the benefit of 1 

15 the filing date of U.S. proviskMial applicatkui no. 60/124.042, filed on 3/11/1999; (7) . 
U.S. iitiHty patent applicatton no. 09/512.895. attorney docket no. 25791.12.02. filed 
on 2/24/2000. which claimed the benefit of the tiling dates of U.S. provistonal 
appDcab'on no. 60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and 
U.S. provi^onal applicatbn no. 60/154.047. attorney docket no. 25791.29. filed on 

20 9/16/1999; (8) U.S. utility applicatton na 09/511.941. attorney dodwt no. --i 
25791.16.02. filed on 2/24/2000. whk:h claimed the benefit of the filing date of U.S. 
proviskmai serial no. 60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; 
(9) U.S. utility patent application no. 09/588,946. attorney docket no. 25791 .1 7.02, 
filed on Jwe 7. 2000. whkii claimed the benefit of the filing date of U.S. provistonal ..^ 

25 patent applicafion serial no. 60/137.998. attorney docket no. 25791.17. filed on 

6/7/1999; (10) U.S. utility patent appUcatton no. 09/559.122. attorney docket no. ^ 
25791.23.02. filed on 4/26/2000. whkdi claimed the benefit or the filing date of U;S. 
provistonal application no. 60/131.106, attortiey docket na 25791.23. filed on 
4/26/1999; (11) U.S. provistonal application no. 60/146.203. attorney docket no. 1 

30 25791.25. filed on 7/29/1999; (12) U.S. provisional applicatton no. 60/143.039. 
attorney docket no. 25791.26. filed on 7/9/1999; (13) U.S. provisional patent 
applteation serial no. 60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; 
(14) U.S. provisional applicatton no. 60/159.039. attorney docket no. 25791.36. filed 
on 10/12,1999; (15) U.S. provisional patent appltoation no. 60/159,033, attorney 

35 docket no. 25791.37. fitod on 10/12/1999; and (16) U.S. provisional patent "i 
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application no. 60/165.228, attorney docket no. 25791 .39, filed on 11/12/1999, the 
disdoeures of which are incorporated herein by reference. 

The anchoring device 1035 is coupled to the first support member 1020. 
The anchoring devioe 1035 is preferably adapted to be oontroliably coupled to the 
expandable tubular member. 1040 and the open hole welibore section 10(^. In this 
manner, the anchoring device 1035 preferably oontroliably anchors the expandable 
tubular member 1040 to the open hole welibore section 1005 to fadlttate the radial 
expmskm of the expandable tubular member 1040 tyy the axial displacement df the 
expansion cone 1030. 

In a pr^enBd embodiment, the anchoring device 1035 Includes one or more 
expandable elements 1060 that are adapted to controllably extend from tlie body of 
the anchoring device 1035 to eng^^e both the flexble coupling element 1055 and 
the open hde welibore section 1005. In a prefenred embodinoent, ttie expandable 
elements 1060 are actuated using fluldic pressure. 

In a prefened embodiment, the ar>choring device 1035 further includes a 
fluid passage 1036 adapted to receive a bail plug or other similar vaMng element. 
In this manner, fluidic materials can be exhausted from the anchoring device 1035 
and the fluid passage 1036 can be controllably plugged. In a preferred embodiment, 
the anchoring device 1035 is any one of the hydnaiulically actuated packers 
commercially available from Halliburton Energy Sen/ioes or Baker-Hughes, nKxliTied 
in accordance with the teachings of the present disclosure. 

In a preferred enribodlmenti the andmng devices 135, 235, and 330 are 
also modified to irkdudes a fluM passage that can be controllably plugged in order to 
pennit fluldic materials to be exhausted from the anchoring devices 135, 235, and 
330. 

The expandable tubular member 1040 is removably coupled to the 
expanston cone 1030. The expandable tubular member 1040 is further preferably 
coupled to the flexible coupling element 1055. 

In a preferred erhbodirnent. the expandable tubular member 1040 further 
includes a lower sectkx) 1065, an Intermediate section 1070, and an upper section 
1075. In a prefenned embodiment, the tower sectton 1065 Is coupled to the flexible 
coupling element 1055 In order to provide anchoring at an end portton of the 
expandable tubular member 1040. In a prefened embodiment, the wall thickness of 
the kywer and intennediate sections, 1065 and 1070, are tess than the wall thickness 
of the upper sectton 1075 in order to optimally couple the radially expanded portion 
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of the expandable tubular member 1040 to the weUbore casing 1000 and the open 
hole weHbore section 1 005. 

In a prefemd embodiment, the mpandable tubular member 1040 is further 
provided subslaritiaily as disclosed In one or more of the foOowing: (1) U.S. utility 
patent applicalion serial no. 0S/454,13d. attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.3. pravisionar patent 
application na 60/111,293. aUomey dodcet ho. 25791.3, filed on 12/7/1998; (2) U.S. 
utiiity patent applipation serial no. 09/510.913, attorn^ docket no. 25791.7.02, filed 
on 2/23/2000, whtoh claimed the benefit of the filing data of U.S. provisional 
application no. 60/121 J02. filed on 2/25/1999; (3) U.S. utility patent applicatton 
serial no. Q9f502,350, attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional applicattoh no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent appficatlon serial no. 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999, whjch claimed the benefit of 
the mtQ date of U.S. provistonal application no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent applteation no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which daimed the benefit of the fiflng date of 
U.S. provistonal application no. 60/124.042^ fited on 3/11/1999; (7) U.S. utility patent 
appliciatkm no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000, 
whtoh claimed the benefit of the filing dates of U.S. provisional applteation no. 
60/121.841. attorney docket na 25791.12. filed on 2/26/1999 and U.S. provistonal 
appGcatton no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utilily appllcatton no. 09/511.941, aliomey docket no. 25791.16.02, filed on 
2/24/2000. whtoh claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utiiity patent 
applteatton no. 09^.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
which claimed the benefit of the filing date of U.S. proviskanal patent applkaUon 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utiUty patent applicatton no. 09^9,122, attorney diocket no. 25791.23.02. fited on 
4/26/2000, which claimed the benefit of the filing date of U.S. provistonal applicatton 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.s! 
provisional application no. 60/146,203, attorney docket no. 25791.25. fited on 
7/29/1999; (12) U.S. provistonal application no. 60/143,039. attorney docket no. 
25791.26. fited on 7/9/1999; (13) U.S. provistonal patent applicatkm serial no. 



60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
applcation no. 60/159,039. attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent applteation no. 60/159,033. attorney docket f\o. 25791.37. 
filed on 10/12/1999; arid (16) U.& provistonal patent appOcatton no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999. the dIsdbsiTOS of wtilch are 
incorporated herein tiy reference. 

In a prefened embodiment, the expandatrie tulMJiar member 1040 is further 
provUed In acoordanoe with the teachings of emtxxlirhenls of expandable tubules 
members described above and illustrated In FIGS. 5-8. 

The upper sealing members 1045 are coupled to the outer surface of the 
upper portion 1075 of the expandable tubular member 1040. The upper sealing 
members 1045 are preferably adapted to engage and fluidtcly seal the interface 
between the radially expanded expandable tubular member 1040 and the weHbbre 
casing 1000. In a preferred embodiment, the apparatajs 1015 Includes a plurality of 
upper sealing members 1045. 

The tower sealing members 1050 are coupled to the outer si^ace of the 
upper portton 1075 of the expandable tubular member 1040. The tower sealing 
membere 1050 are preferably adapted to engage and fluididy seal the interface 
between the radially expanded expandable tubular member 1040 and the open 
wenbore sectton 1005. In a preferred embodiment, the apparatus 1015 includes a 
plurality of tower sealing membere 1050. 

The flexibto Coupling element 1055 Is ooupted to the lower portion 1065 of 
the expandable tubular member 1040. The flexibie coupling element 1055 is 
preferably adapted to radially expanded by the anchoring devk^ 1035 Into 
engagement within the wails of the open hole wellbore section 1005. In this 
manner, the lower portton 1065 of the expandable tutHilar member 1040 is couptod 
to the walls of the open hole weliborei sedton 1005. In a prefenBd embodiment, the 
flexible coupling element 1055 is a slotted tubular member. In a preferred 
embodiment, the flexibte coupling etement 1055 includes one or more hook 
elements for engaging the walls of the open hofe wellbore sectton 1005, 

As illustrated in FIG. 10a. the apparatus 1015 is preferably positioned with 
the expandabte tubular member 1040 posittoned in overlapping relation with a 
portion of the wellbore casing 1000. In this manner, the radially expanded tubular 
member 1040 is coupled to the lower portion of the wellbore casing 1000. In a 
preferred embodiment, the upper sealing memt>ere 1045 are positioned in opposing 

45 



relation to the kNmr portion erf the wellbore casing 1000 and the lower sealing 
rnembers 1050 are positioned in opposing, relation to the walls of the open hole 
welllxxe section 1005. In this rnanner, the Interface bietween the radially expanded 
tubular member 1040 and the wellbpie cadng 1000 and open hole wellbore section 
5 1005 is optfrnallyfluldicly sealed. 

As Blustrated in H6. 10b. in a prsfsned embocfiment, a quantity of a non- 
hardenable fluMic material Is then irifected into and then out of the apparatus 1015. 
In a preferred enrtfKKiiment, the non-hardenabie material is discharged from the 
apparatus 1015 using ihevalveable flow passage 1065. The non-hardenabie fluidic 

10 rnaterial may be any number of conventional commerdaliy available fliildic materials 
such as, for example, drilling mud. 

As illustrated in FIO. 10c, in a preferred embodiment, a quantity of a 
hardenaMe fluidic sealing material is then injected into and out of the apparatus 
1015. In a preferred embodiment, the hardenable fluidic seaibig material is 

15 exhausted from the apparatus 1015 using the valveable flow passage 1065. In a 
prefened entfxxiiment, the hardenable fluidic sealing material is permitted to 
completely fiH the annular space between the tubular member 1040 and the open 
hole wellbore sec^on 1005. The hardenable fluidic sealing material may be any 
number of conventional commerdaliy available materials such as. fot example, 

20 cement, slag mix and/or epoxy resin. In this manner, a fluidic sealing annular 
element is provided around the radially expanded tubular member 1040. 

As illustrated 'm FIG. lOd, in a prefened embodimisnt another quantity of a 
non-hardenabie flutdic material Is then bijected Into and out of the apparatus 1015. 
In a prefened ernbodirnent, a bsril plug or dart 1080, or other similar fluid passage 

25 blocking device, is placed into ttie non-hardenabie fluid material. In a prefened 
embodiment, the ball plug 1080 then seats in and seals off the valveable fluid 
passage 1065. In this manner, thb anchoring device 1035 is then pressurized to 
anchor the tubular member 1040 to the open hole wellbore section 1005. 

In an altematlve embodiment, the valveable fluid passage 1065 includes a 

30 remote or pressure activated valve for sealing off the valveable fluid passage 1065. 

As illustrated in FIG. lOe, In a prefened enibodlment, the apparatus 1015 is 
then anchored to the open hole wellbore section 1005 using the anchoring device 
1035. In a preferred emIxxJiment, the anchoring device 1035 is pressurized and the 
expandable element 1060 is radially extended from the anchoring device 1035 

35 causing the flexible coupling element 1055 to radially expand into intimate contact 



with the wails of the open hole welllxire section 1005. In this manner, the lower 
section 1065 of the expandak>ie tubular memt)er 1040 is removably coupled to th& 
waBs of the open hole welibore section 1005. 

As Illustrated in FIG. lOf. the expansion cone 1030 is then axially displaced 
by applying an axial fbroe to the second support member 1025. In a prefened 
embodiment the axial displacement of the expansion cone 1030 radially expands 
the expandable tubular ffhember 1040 into inUrh^ 
hols welibore section 1005. 

In an alternative embodiment, as illustrated in FIG. lOg. the axial 
dispidoement of the expansion cone 1030 is enhanced by injectihg a pressurized 
Huidic material into the annular space between the first support member 1020 and 
the second support member 1025. In this manner, an upward axial force is applied 
to the lower annular face of the expansion cone 1030 using the pressurized fluidic 
material. In this manner, a temporary need for increased axial force during the 
radial expansion process can be easily satisfied. 

In a preferred embodiment, the hardenable flukiic sealing material is then 
pennitted to at least partial cure. 

As illustreted in FIGS. lOh and lOi, after the expandable tubular member 
1040 has been radially expanded by the axial displacement of the expansion cone 
1030, the first support memi>er 1020 and the anchoring device 1035 are praferebly 
rerrnved from e)q)andable tubular member 1040 by de-pressurizing the anchoring 
disvice 1035 and then lifting the first support member 1020 and anchoring device 
1035 from the welibore casing 1000 and the open hole welibore sedion 1005: 

In a prefened embodiment, the resulting new section of welibore casing 
includes the radially expanded tubular member 1040 and the outer annular layer of 
the cured fluidic sealing material. In this manner, a new section of welibore casing 
is optimally provided. More generally, the apparatus .1015 is used to forrh and/or 
repair welibore casings, pipelines, and structural supports. 

Referring to FIGS. 11a to 11 g. an alternative embodiment of an apparatus 
and method for ooupling.an expandable tubular member to a preexisting strudure 
wlU now be described. Referring to Fig. 11a, a welibore casing 1100 is positioned 
within a subterranean fomiatioh 1 105. The welibore casing 1 100 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The v^llbore 
casing 1100 further includes one or more openings 1110 that rnay have been the 
result of unintentional damage to the welibore casing 1100, or due to a prior 
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perforation or fracturing operation perfbmHKl upon the surrounding subterranean 
fbmiationllOS. As will t)e recognized by persons having ordinary skin in t^ 
openings 1110 can adversely affect the subsequent operation and use of the 
vveUbore casir^ 1100 unk^ they am 
5 In a prefenBd embodiment, an apparatus 1115 is utilized to seal off the 

openings 1110 in the welibore casing 1100. More generally, the apparatus 1115 is 
preferably utilized to forni or repair welibore casings, pipelines, or stmctured 
supports. 

The apparatus 1115 preferably Includes a first support member 1120, a 
10 seoond.support member 1125, an expansion cone 1130, an anchoring device 1135, 
and expandable tubular nrtember 1 140, and one or more sealing members 1 145. 

The first support member 1120 Is preferably adapted to be coupled to a 
surface location. The first support member 1 120 Is further coupled to the anchoring 
device 1135. The first support member 1120 is preferably adapted to convey 
15 pressurized fluldic materials and/or etectrical current and/or communication signals 
from a surface location to the andioring device 1135. The first support member 
1 120 (ffeferatrty has a substontially hollow annular cross sectional shape. The first 
support member 1120 may, for example, be fabricated from coriventional 
convnereially available slick wire, braided wire, colled tubing, or drilling stock 
20 material. 

The second support niember 1125 Is preferably adapted to be coupled to a 
surfece tocatkm. the second support member 1125 is further coupled to the 
expanston cone 1130. The second support member 1125 Is preferably adapted to 
pemnit the expansion cone 1130 to be axially displaced relative to the firet support 
25 member 1120. The second support member 1125 may. for example, be 
oonventkinai commercially availabfe slick wire, braided wire, coiled tubing, or drilling 
stock material. 

In a preferred embodiment the firet support member 1120 is coupled to a 
surface location by a slip joint and/or sliding steeve apparatus that is concentrically 
30 coupled to the second support member 1 1 25. 

The expansion cone 1130 is coupled to the second support member 1125. 
The expansk>n cdne 1130 is preferably adapted to radially expand the expandable 
tubular member 1 140 when the expanston cone 1 130 is axially displaced relative to 
the expandable tubular member 1140. In a preferred embodiment, the expansion 
35 cone 1 130 is provided substontially as disclosed in one or more of the following: (1) 
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U.S. utility patent application aerial no. 09/454.13d, attorney docket na 25791.3.02. 
filed on 12/3^1999, which chimed ttw tieneffl of ttie filing data of U.S. provisional 
patent application no. 60^111^293, attorney doctet na 25791.3, filed on 12/7/1998; 
(2) U.S. utinty patent application serial no, 09/510.913. attorney docket no. 
25791 .7.02. filed on 2/23/200Q, which dairned Vne twnefit of ttie filing data of U.S. 
proviskMial appOcation no. 60/121.702. filed on 2/25/1999; (3) U.S. utility pateiit 
appiteation. serial na 09/502,350.. attpmey docket no. 25791.8.02. filed on 
2/10/2000. whk:h dabned ttie iMnefit of ttfe filing date of U.S. provisknwl application 
no. 60/1 19,611. attorney docket no. 25791.8; (4) U.S. utility patent appHcation seriai 
no. 00/440,336, attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed 
ttie benefit of ttie filing date of U.S. provistonai application no. 60/108,558. attorney 
docket no. 25791.9, filed on 11/16.1908; (5) U.S. provistonal patent appKcatton no. 
60/183,546. filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, 
attorney docket no. 25791.11.02. filed 6n 3/10/2000. which claimed the benoTA of 
ttie filing date of U.S. pn3\^onal application no. 60/124.042. filed on 3/11/1999; (7) 
U.S. utility patent application no. 09/512,895. attorn^ docket no. 25791.12.02. filed 
on 2/24/2000. which claimed ttie benefit of ttie filing dates of U.S. provtek>nal 
appiteation no. 60/121.641. attorney docket no. 25791.12, filed on 2/26/1999 and 
U.8. provistonal appHcation no. 60/154,047. attorney docket no. 25791.29. filed on 
9/16/1999; (8) U.S. utility appUcatibn no. 09/511,941. attorney docket no. 
25791.16.02. filed on 2/24/2000. which claimed ttie benefit of ttie filing date of U.S. 
provistonal serial no. 60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; 
(9) US. utility patent appiteation no. 09/588.946. attorney docket no. 25791.17.02. 
fitod on June 7. 2000. whteh cJalmed ttie benefit of ttie filing date of U.S. provistonal 
patent appiteation serial no. 60/137.998. attomay docket no. 25791.17. fitod on 
6/7/1999; (10) US. utility patent appiteation no. 09/550.122. attorney docket no. 
25791.23.02, fitod on 4/26/2000. whteh dabned ttie ben^ of ttie filing data of U.S. 
provisional application no. 60/131.106, attorney docket no. 25791.23. ffled on 
4/26/1999; (11) U.S. provistonal application no. 60/146,203, attorney docket no. 
25791.25. filed on 7/29/1999; (12) U.S. provistonal application no. 60/143,039. 
attorney docket no. 25791.26. filed on 7/9/1999; (13) U.S. provisional patent 
applkatlon serial no. 60/162.671. attomey docket no; 25791.27, filed on 11/1/1999; 
(14) U.S. provisional application no. 60/159,039, attomey docket no. 25791.36, filed 
on 10/12.1999; (15) U.S. provistonal patent application no 60/159.033. attomey 
docket no. 25791.37. fHed on 10/12/1999; and (16) U.S. provisional patent 
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application no. 6(V165^. attorney docket no. 25791.39, filed on 11/12^1999. the 
disclosures of whi^ are inooiporated lietein by raierenoe. 

The anchoring device 1135 is coupled to the first support member 1120. 
The anchoririg device 1135 is preferably adapted to be oontrollabiy coupled to the 
e)qwndable tubular rnember 1140 and the vvelibore casing 1100. In this manner, the 
emchofing device 1135 preferably controilabiy anchors the expandabto tubular 
member 1140 to the weflbore casing 1100 to facilitato the redial expansion of the 
expandable ttdMiiar inember 1140 by the axial displacement of ttie expansion cone 
1130. In a preferred embodiment, the anchortog device 1135 includes one or more 
expandable elements 1150 that are adapted to controilabiy extend from the body of 
the anchoring device 1135 to engage both the expandable tubular member 1140 
and the welibore casing 1 100. In a preferred embodiment, the expandable elements 
1150 are actuated using fiuldic pressure. In a preferred embodiment, the anchoring 
device 1 135 te any one of the hydraulicaHy actuated pachiers commercially available 
from Hafliburton Energy Services or iteiker-Hughes modified in acconjanoe with the 
teachings of the present disclosure. 

The expendable tubular member 1140 is removably coupled to the 
expanston cone 1130. The expandable tubular member 1140 is further preferably 
adapted to be removably coupled to the expandabte elements 1 150 of the anchoring 
device 1135. In a prefierred embodiment, the expandable tubular member 1140 
indiides one or more anchoring windows 1155 fbr pemniitting the wpandabie 
elemente 1150 of the anchoring device 1135 to engage the weltoore casing 1100 
and the expandable tubular member 1140. 

In a preferred embodiment, the expandabte tobuiar member 1140 further 
hidudes a kxmr section 1160. an intennediate ^isction 1165. and an upper section 
1170. In a prefened embodiment, the lower sectton 1160 rests upon and is 
supported by the expansion cone 1130. In a preferred embodiment, the 
intermediate section 1165. includes the ahch«1ng windows 1155 in order to provide 
anchoring at an intermediate portion of the expandabte tubuter member 1 140. 

In a preferred embodiment, the expandabte tubular member 1140 Is further 
provided substentiaily as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,139, attorney docket no. 25791.3.02, fited on 
12/3/1999. vt^k^h cteimed the benefit of the filing date of U.S. provlstonal patent 
appflcatton no. 60/1 11, 293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
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on 2^23/2000. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket na 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional applic^ion no. 60/119.611, 

5 attorney dodwt no. 25791.8; (4) U.S. utility patent appiicatton serial no; 09/440^338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. whteh claimed ttw l)eiient of 
the filing date of, U.S. provishmal appicaticm no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonai patent applicalion no. 60/183,546. 
filed on 2/18/2000; (6) U.S. uttlity patent application no. 09/S23.460. attorney docket 

10 no. 25791.11.02. filed on 3/10/2000, which claimed fhe benefit of the filing data of 
U.S. proviskxial application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
applteatkm no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
whteh claimed the benefit of the filing dates of U.S. proviskmal appUcatton no. 
60/121.841. attorney docket ho. 25701.12, filed on 2/26/1999 and U.S. provistonal 

IS applk:ation no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511.941. attorney docket no. 25791.18.02. filed on 
2/24/2000. whteh daimed the benefit of the filing date of U.S. provistonal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applcatlon no. 09/588.946.. attorney docket no. 25791 .17.02, filed on Jwe 7, 2000, 

20 which claimed ttw benefit of ttie fiHng date of U.S. provisional patent appHcaUbn 
serial na 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999: (10) U.S. 
uHlity patent appttcatkm no. 09/599.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefit of tiie filing dale of U.S. provisbnai appGcatkm 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

25 . provisional ajpplicatibn no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal applicatton no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisk>nal patent applicafion serial no. 
60/162.671. attorney pocket no. 25791.27. filed on 11/1/1999; (14) U.S. proviskxial 
appiteatlon no. 60/159,039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 

30 U.S. provisional patent application no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S.' provistonal patent application no. 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/1999, the disctosures of which are 
inoorpoiated herein by reference. 

The sealing members 1145 are coupled to the outer surfeoe of the 

35 expandable tubular member 1140. The sealing merribers 1145 are prsferabiy 
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adapted to engage and fluldidy seal the interface between the radially expanded 
expandable tubular member 1140 and the weilbore casing 1100. In a preferred 
embodiinent the apparatus 1115 indud^ a plurality of sealihg members 1145. In a 
prefened embodiment, the sealing members 1 145 sunouhd arid isolate the opening 
5 1110. 

As illustrated In FIG. 11a, the apparatus 1115 Is preferably positioned within 
the weiRxTO casing 1100 with the expandable tubular member 1140 positioned In 
opposing relation to the opening 1110. in a prefenred emtxxtiment. the apparatus 
1115 includes a plurality of seaOng mernt>ers 1145 that are positioned abqve and 

10 below the opening 1110. In this manner, the radial expansion of the expandable 
tubular member 1 140 optimally fhiididy isolates the op^^^ 

As illustrated In FIG. lib, the apparatus 1115 is then anchored to the 
weHbore casing 1100 i^lng the anchoring device 1135. In a preferred embodiment, 
the anchoring device 1135 is pressurized arid the. expandable element 1150 is 

15 extended from ttie anchoring device 1135 through the corresponding anchoring 
window 1 155 in the expandable tubular member 1 140 into Intimate contact with the. 
weilbore casing 1100. In this manner, the ffitemiediate section 1165 of the 
expandable tubular member 1 140 is removably coupled to the weilbore casing 1 100. 
Iri an alternative embodiment a compressible cement and/or epoxy is then 

20 injected into at least a portton of the annular space between the unexpended portion 
of the tubular member 1140 and the weilbore casing 1100. The compressible 
cement and/or epoxy ie then permitted to at least partially cure prior to the Initiation, 
of the radial expansion prooess. In this manner, an annular structural support and 
fluidic seal is provided around the tubular mjember 1 140. 

25 As illustrated in FIG. 11c hi a preferred embodiment, the expansion cone 

1130 is then exially displaced by applying an axial force to the second support 
member 1 125. In a prefened embodiment the axial displacement of the expansion 
cone 1130 radially expands the lower section 1160 erf the expandable tubular 
member 1140 into intimate contact with the walls of the wellbbre or the weilbore 

30 casing 1100. 

As illustrated in FIG. lid, in a preferred embodiment the axial displacement 
of the expansion cone 1130 is stopped once, the expansion cone 1130 contacts the 
lower portion of the anchoring device 1 135. 
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As illustrated in FIG. lie, in a preferred embodiment, the anchoring device 
1135 is then decoupled from the vyellt)ore casing 1100 and the expandable tubular 
member 1140. 

As illustrated in FIG. 11f, in a preferred embodiment, the axial displacement 
5 of the expansion cone 1130 is then resumed. In a prsfsned emtiodlmoit, the 
anchoriiig device 1135 Is also axial displaced: In this manner, the lower section 
1160 of the expandable tubular member 1140 is self-anchored to the wellbore 
cashg 1 100. in a preferred embodiment, the lower section 1 160 of the expandaIHe . 
tubular member 1 140 includes one or more outer rings or other coupling members 

10 to feidlitate the self-anchoring of the lower section 1160 of the expandable tubular 
member 11 40 to the wellbore or the wellbore casing 1100; 

As illustrated in FIGS. 11g, after the expandable tubular member 1140 has 
been completely radially expanded by the axial displacement of the expansion cone 
1130, the 1110 In the wellbore casing 1100 is sealed off by the Fadiatly expanded 

15 tubular member 1140. In this manner, repairs to the weltt>ore casing 1100 are 
optimally provided. Mors generally, the apparatus 1115 Is used to repair or form 
wellbore casings, pipelines, and structural supports. In a preferred emtxxliment. the 
inside diameter of the radially expanded tubular member 1140 Is substantially 
constanL 

20 Referring to FIGS. 12a to 12d, an aKemath^ ernbodirnent of an apparatus 

and method for coupling an expandable tubular member to a preexisting stnicture 
win now be described. Referring to Fig. 12a, a wellbore casing 1200 positioned 
within a subterranean fonnation 1205. The wellbore casing 1200 may be positioned 
in any orientation from the vertical direcHon to the horizontal directton. The wellbore 

25 casing 1200 further includes one or more openings 1210 that may have been the 
result of unlnteritional damage to the wellbore casing 1200, or due to a prior 
perforation or fracturing operation performed upon the sunounding.subtenanean 
formation 1205. As will be recognized by persons having ordinary skill in the art, the 
openings 1210 can adversely affect the subsequent operation and use of the 

30 wellbore casing 1 200 unless they are sealed off. 

In a preferred embodiment, an apparatus 1215 is utilized to seal off the 
openings 1210 In the wellbore casing 1200. Mcmb generally, the apparatus 1215 is 
preferably utilized to fonm or repair wellbore casings, pipelines, or stmcturai 
supports. 
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The apparatus 1215 preferably includes a support member 1220, an 
expandable expansion cone 1225, an expandable tubular member 1235, and one or 
nrm sealing members 1240. 

The support menriber 1220 is preferably adapted to be coupled to a surfeoe 
5 location; The support member 1220 is further coupled to the expandable expansion 
cone 1225. The support member 320 Is preferably adapted to convey pressurized 
fluidic materials andlor electrical currant and/br communicatidn signals from a 
surface location to the expandable expander) oone. The support member 1220 
may, for example, be conventkmal commercially available slick wiris. braided wire, 

10 coiled tubing, or drilling stock material. 

The expandable expansbn cone 1225 is coupled to the support member 
1220. The expandable expansion cone 1225 is preferably adapted to radially 
expand the expandable tubular member 1235 when ttie expandable expanston cone 
1225 is axially displaced relative to the expandable tubular member 1235. The 

15 expandable expansion cone 1225 is further preferably adapted to radially expand at 
least a portion of the expandable tubular member 1235 when the expandable 
expansion cone 1225 is controilably radially expanded. The expandable expanskxi 
cone 1225 may be any number of conventional commercially avaOabte radially 
expandable expanskxi cones. In a preferred embodiment, the expandable 

20 expanston cone 1225 Is provided sutxBtantldily as disctosed in U.S. Patent No. 
5.348,095, the disclosure of whteh is incorporated herein by reference. 

in a prefened embodiment, the expanskm cone 1225 Is further provkled 
substanOsdly as disctosed in one or more of the folkiwing: (1) U.S. utility patent 
appltoatton serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 

25 12/3/1999, whtoh claimed the benefit of the filing date of U.S. provistonal patent 
appltoaUon no. 60/111^3, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appHcatlon serial no. 09/510,913, attorney docket no. 257917.02, filed 
on 2/23/2000, whteh daKned the benefit of the filing date of U.S. provistonal 
appHcatton no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent appHcatlon 

30 serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provistonal application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provistonal application no. 60/108,558, attorney docket no. 

35 25791 .9, filed on 1 1/16.1998; (5) U.S. provistonal patent application no. 60/183,546, 
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filed on 2^18/2000; (6) U.S. utility pat^ application no. 091/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000. which qiaimed the l)enefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. Utility patent 
application rio. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
5 which daimed the benefit of the filing dates of U.S. provistonal appKcatton no. 
60/121,841, attonriey docket na 25791.12, filed on 2/26/1999 and U.S. provbtonal 
appBcatkm no. 60/154,047, attorney docket ho. 25791:29, filed on 9/16/19M; (8) 
U.S. irtility appilcatkm no. 09/511,941. attorney docket no. 25791.16.02, filed on 
2/24/2000, whk:h claimed ttie beneTA of the filir^ date of U.S. provistonal serial no. 

10 60/121,907, attorney docket no. 2579116, filed on 2/26/1999; (9) U.S. utHity patent 
applicatkm no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
whk:h claimed the t)6nefit of the filing date of U.S. provisimai patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applicatton no. 09/559,122. attorney docket no. 25791.23.02, filed on 

15 4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provlstonal patent application serial no. 

20 60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
applk»tion no. 60/159.039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. pro^sional patent applicatipn no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provlstonal patent applteaUon no. 60/165.228, 
attorney docket no. 25791.39, filed on 11/12/1999, ttie disctosunss of virhich are 

25 incorporated heroin by reference. 

The expandable tubular member 1235 te removably coupled to ttie 
expanston cone 1225. In a prefened emfaiodiment, ttie expandable tubular member 
1235 includes one or more engagement devices 1250 ttiat ere adapted to couple 
wHh and penetrate ttie wellbore casing 1200. In ttiis manner, ttie expandable 

30 tubular member 1235 Is optimally coupled to ttie wellbore casing 1200. In a 
preferred embodiment ttie engagement devices 1250 include teetti for btting into 
ttie surface of the wellbore casing 1200. 

In a preferred embodiment, ttie expandable tubular member 1235 further 
includes a tower section 1255, an intemnediate section 1260. and an upper section 

35 1265. In a preferred embodiment, ttie lower section 1255 includes ttie engagement . 
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devices 1250 hi cider to provide anchoring at an end portioh of the expandable 
tubular member 1235. In a preferred embodiment, the wall tNckness.of the lower 
and Intamwdiale secfons. 1^ and 1260. are less than the wail thldchess of the 
upper section 1265 in order to optimally fedOtata the radal expansion of the lower 
and intennediale sections, 1255 and 1260. of the expandable tubular member 1235. 
In an aNemative embodirnent, the lower sedion 1255 of Ih9 expandable tubular 
member 1235 is slotted in order to optimally fadlitate the radial expansion of the 
lower section 1255 of the expandable tubular member 1235 usbig the expandable 
ttcpanslon cone 1225. 

In a preferred embodiment, the expandable ti4}ular member 1235 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,139, attorney docl(et no. 25791.3.02. filed on 
12/3/1999, which claimed the berMfit of the filing date of U.S. provisional patent 
application no. 60/1 1 1,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09^10,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisicxial 
application, no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent epplicaUon 
serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the fiHng date of U.S. proviskmal applicatkm no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. ufllity patent applicatioh serial no. 09/440.338, 
attorney docket no. 25791.9.02, filed on 11/1 5/1 999, whteh claimed the benefit of 
the fiHng date of U.S. provistonal applteatkxi no. 60/108,558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent appltoatton no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent appRcalkNi no. 09/523.460. attonhey docket 
ho. 25791.11.02. filed on 3/10/2000. wMch claimed the benefit of the fiUng date of. 
U.S. provisional appllcatton no. 60/124.042. filed on 3/1 1/1999; (7) U.S. uUllty patent 
application no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000, 
whk:h claimed the benefit of the filing dates of U.S. provistonal appOcation no. 
80/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
appllcatton no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U:S. utility application no. 09/511,941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121,907. attorney docket no. 25791.16, fited on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attorney docket no. 25791.17.02, filed on June 7, 2000, 
which claimed ttie benefit of the filing date of U.S. provistonal patent iapplication 
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serial no. 60/137,098, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 00/559.122. attorney dodcet no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date oTUS. provlisional application 
no. 60/131,106. attorney dodcet no 25791.23. filed on 4/26/1999; (11) U.S. 
5 provisional applicaflon no. 60/146,203, attorney dodcet no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional applicatton no. 60/143.039, attorney dodcet rto. 
25791.28. filed on 7/9/1999; (13) U.S. provisional patent appUcation serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U,S. provlstonal 
applicatk>n no. 60/159,039, attorney docket no. ^5791.36, filed 6n 10/12.1999; (15) 

10 U.S. provi8k>nal patent application no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent applfcatlon no. 60/165.228; 
attorney docket no. 25791.39. filed on 11/12/1999, the disdosures of which are 
incorporated herein by reference. > 
The sealirrg membeis 1240 are preferat^ coupled to ttie outer surfece of the 

IS upper portion 1265 of the expandable tubular member 1235. The sealing numbers 
1240 are preferably adapted to engage and fluldicly seal the interface between the 
radiaily expanded expandable tubular member 1235 and ttie wellbore casing 1200, 
In a preferred embodiment, ttie apparatus 1215 indudes a plurality of sealing 
members 1240. In a preferred embodiment, ttie sealing rhembers 1240 surround 

20 and teolatettie opening 1210. 

As itlustrated in FIG. 12a, ttie apparatus 1215 b preferably posiUoned wtthin 
ttie wellbore casing 1200 wtth ttie expandabte tubuter mennt)er 1235 posttioned in 
opposing relation to ttie opening 1210. In a prefennsd embodiment, ttie apparatus 
1215 indudes a plurality of sealing mentfierB 1240 ttiat are positioned above and 

25 below ttie opening 1210; in ttris manner, ttie radial expansion of ttie expahdabte 
tubular member 1235 optimally fiuMidy isolates ttte opening 1210. 

As illustrated in FIG. 12b. ttie expandable tubular member 1235 off ttie 
apparatus 1215 is then anchored to ttie wellbore casing 1200 by expanding the 
expandable expansion cone 1225 into conted witti ttie lower section 1255 of the 

30 exparidable tubular member 1235. In a preferred embodiment, ttie lower section 
1255 of the expandable tubular member 1235 is radially expanded into intimate 
contact witti ttie wellbore casing 1200. In a prefenred embodiment, ttie engagement 
devices 1250 are ttiereby coupled to, and at least partially penetrate into, the 
wellbore casing 1200. In ttiis manner, ttie lower section 1255 of ttie expandabte 

35 tubular member 1235 is optimally coupled to the wellbore casing 1200. 
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In an alternative emtxxliment, a oompressit>le cement and/or epoxy is then 
injected into the annular space between tiie unexpended portion of the tutuilar 
memt>er 1235 and the wellixm casing 12Q0. The compressitrie cement and/or 
epo)^ niay then be penriltled b at least par^ 
5 radial expansion piooess. In this rtianner, an annular structural support and fluidic 
seal is provided around the tubular memtier 1235. 

As illusbated in FIG. 12c, the expandable expansion cone 1225 is then 
axiaiiy displaced lyy applying an axial force to the support merriber 1220. In a 
prelenred embodiment the axial displacement of the expansion cone 1225 radially 
10 expands the expandable tubidar member 1235 into intimate contact with the walls of 
the wellbbre casing 1200. 

As illustrated in FIG. 12d, In a preferred embodiment, after the expandable 
tubular member 1235 has been radially expanded by the axial displacement of the 
expandable expansion cone 1235, the opening 1210 in the wellbore casing 1200 is 
15 sealed off by the radially expanded tubular member 1235. In this manner, repairs to 
the welllx>rd casing 1200 are optimally provided. More generally, the apparatus 
1215 is used to repair or form wellbore casihgs, pipelines, and structural supports. 

Refemng to FIGS. 13a to 13d, an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting stnjcture 
20 will now be described. Refening to Fig. 13a, a wellbore casing 1300 is positioned 
within a subterranean fbnnation 1305. The wellbore casing 1300 may be positioned 
In any orientation from the vertical direction to the horizontal dirsctton. The wellbore 
. casing 1300 further includes one or more openings 1310 that may have been the 
result of unintentional damage to the wellborB casing 1300. or due to a prior 
25 perforation or fracturing operatloh perfbnmed upon the sunounding subtenanean 
formation 1305. As wOl be recognized by persons having ordinary sliill In the art, the 
openings 1310 can adversely affect the subsequent operation and use of the 
wellbore casing 1300 unless they are sealed off. 

In a preferred embodiment, an apparatus 1315 Is utilized to seal off the 
30 openings 1310 in the wellbbre casing 1300. More generally, the apparatus 1315 is 
preferably utilized to form or repair wellbore casings, pipelines, or structural 
supporte. 

The apparatus 1315 preferably Includes a support member 1320, ah 
expanston cone 1325, an expandable tutHjiar member 1335. a heater 1340, and one 
35 or more sealing members 1345. 
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p 1Yie support member 1320 18 preferably adapted to 

location. The support member 1320 is further coupled to the expansion cone 1325. 
r* The support member 1320 is preferably adapted to convey pressurized fluidic 

materials and/or electrical cunrent and/or communication signals from a surface 
r- 5 location to the expansion cone 1325 and heater 1340. The support member 1320 

may, for exampte, be conventional commerdalty availabte sDcic wire, traided wire, , 
^ coiled tut^ng. or drilling stock material. 

The expansion oone 1325 Is coupled to the support member 1320. The 
^ expansion cone 1325 is prtferaUy adapted to radially expand the expandable 

10 tubular member 1335 when the expansion oone'1325 is axially displaced relative to 

the expandabte tubular member 1335. The expansion cone 1325 may be any 

number of conventiorral commercially available expansion cones. 

In a preferred embodiment, the expansion cone 1325 is further provided 
P substantially as disclosed in orie or more of the following: (1) U.S. utiflty patent 

15 appfcation serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
^ 12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 

application no. 60/1 1 1,293, attorney docket no. 25791.3, fited on 12/7/1998; (2) U.S. 
r utility patent apptlcatton serial no. 09/510,913, attorney docket no. 25791.7.02, filed 

on 2/23/2000, whkih daimed the benefit of the filing date of U.S. provisional 
n 20 applteatton no. 60/121.702, filed ori 2/25/1999; (3) U.S. utlDty patent application 

serial no. 09/502,350. attorney docket no. 25791.8.02, fited on 2/1QO000. which 

dahmd the benefit of the filing date of U.S. provistonal applicatton no. 60/1 1 9,61 1 . 

attorney docket no. 25701 .8; (4) U.S. utility patent application serial no. 09/440,338, 
^ attorney docket no. 25791.9.02. fited on 11/15/1999. whteh claimed the benefit of 

25 the filing date of U.S. provistonal applicatton no. 60/108.558, attorney docket no. 
^ 25791.9, filed on 1 1/16.1998; (5) U.S. provistonal patent iappiicatton no. 60/183,546, 

fited on 2/18/2000; (6) U.S..utiiity patent application no. 08/523.460. attorney docket 

no. 25791.11.02, filed on 3/10/2000, whk:h claimed the benefit of the fiHng date of 
r U.S. provistonal applicatton no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 

30 applicatton no. 09/512,895. attorney docket no. 25791. 1Z02, filed on 2/24/2000, 
f" yy^teh claimed the benefit of the filing dates of U.S. provistonal application no. 

60/121,841, attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
^ application no. 60/154,047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 

U.S. utility application no. 09/511,941, attomey docket no. 25791.16.02, fited on 
r 35 2/24/2000. which cteimed the benefit of the filing date of U.S. provistonal serial no. 
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60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.& utility patent 
apirficatlon no. 09/588,946, attonney docket no. 25791.17.02, filed on June 7, 2000, 
which dsrimed the benefit of the ffflng dale of U.S. provisk>nal patent appDcatkMn 
serial no. 60/137.908, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.8. 

5 mffy patent applicatipn no. 09/569.122, attorney docket no. 25791.23.02. filed on 
4/26/2000. whteh claimed the benefit of the filing date of U.S. provistonal appHcalton 
no. 60/131.106, attorney docket m 25791.23, filed on 4/26/1999; (11) U.S. 
provtetonal applicatkm no. 60/146,203, attoniey docket ho. 25791:25, filed on 
7/29/1999; (12) U.S. provisk>nal applicatbn no. 60/143,039, attorney dodcet no. 

10 25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162.671. attorney docket no. 25701.27. filed on 11/1/1999; (14) U.S. provlsionaJ 
appiicafion no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent applteation no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisk>nal patent application no. 60/165,228, 

15 attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The expandable tubular nfiemt)er 1335 is removably coupled to the 
expanskx) cone 1325. In a preferred embodiment, the expandable tubular member 
1335 includes one or more enjgagement devices 1350 that are adapted to couple 

20 with and penetrate the welibore casing 1300. In this mauiner, the expandabte 
tubular member 1335 is optimally coupled to the welibore casirig 1300. In a 
preferred emtxxilment the engagement devices 1350 include teeth for biting into 
the surface of the welibore casing 1300. 

In a preferred embodiment, the expandabte tubular member 1335 fvriher 

25 includes a lower section 1355. an intenmediate sectton 1360. and an i4>per section 
1 365. In a preferred embodiment, the lower section 1 355 includes ttie engagement 
devices 1350 in order to provide anchoring at an end portion of ttie expandable 
tubular member 1335. In a preferred embodiment, ttie wall thickness of ttie kswer 
and intennedlate sections, 1355 and 1360, are tess ttian tf^ wall thickness of ttie 

30 upper section 1365 in order to optimally factlitete the radial expansion of the lower 
and intermediate sections, 1355 and 1360, of the expandable tubular member 1335. 

In a preferred embodiment, the lower section 1355 of the expandable tubular 
menrd^er 1335 includes one or more shape memory metel inserts 1370. In a 
preferred emtKxliment, ttie inserts 1370 are adapted to radially expand the tower 

35 section 1355 of the expandabte tubular member 1335 Into Intimate contect with ttie 
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I. 

weUbore casing 13iD0.when heated by the heater 1340. The shape memory metal 
inserts 1370 may be fabricated from any number of conventional commercially 
available shape memory alk^ such as» for example, NiTI or NiTINOL using 
conventional fonming prooesses such as, for example, those described in U.iS. 
5 Patent Nos. 5.312,152, 5,344,506, ^nd 5,718,531. the disclosures of which' are 
incorporated herein by reference. In this manner, the shape memory metal inserts 
1370 prefecably radially expaind the lower section 1355 of the expandable tubular 
member 1335 when the inserts 1370 ars heated to a temperature above their 
. trarisfonmatton temperature usbig the heater 1340. In a preferred embodiment, the 

10 transformation temperature of the inserts 1370 ranges from about 250^ F to 450^ F. 
In a preferred embodiment, the material ccmiposition of the lower sectton 1 355 of the 
expandable tubular nnember 1335 is furt^r selected to maximize the radial 
expansion of the lower section 1355 during the transfomiatlon process. 

In a preferred embodiment, the inserts 1370 are positioned within one or 

15 more conresponding recesses 1375 provided in the lower section 1355 of the 
expandable tubular member 1335. Altematively, the inserts 1370 are completely, 
contained within tto lower section 1355 of the expandable tubular member 1335. 

In a preferred embodiment, the expandable tubular member 1335 is further 
provided substentlaily as disclosed in one or more of the following: (1) U.S. utility 

20 patent applicatton serial p6. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1099, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney dodcet no. 25791.3, filed on 12/7/1998; (2) U.S. 
utillty patent application serial no. 09/510,913, attorney docket no. 25791.7^02, filed 
on 2/23/2000, which claimed the benefit oif the filing date of U.S. provisional 

25 application na 60/121,702. filed on 2C5/1999: (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000, whteh 
claimed the benefit erf the filing date of U.S. prbvistonal applicatkxi no. 60/119,611, 
attomey docket no. 25791.8; (4) U.S. utility patent applteatton serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, whteh claimed the benefit Cf 

30 the filing date of U.S. proyistonal application no. 60/108.558. attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. pn3vlsk)nal patent application no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attomey docket 
no. 25791.11.02. filed on^lO/2000. which claimed the benefit of the filing date of 
U.S. pro^ris^onial application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 

35 application no. 09/512.895. attomey docket no. 25791.12.02. filed on 2/24/2000. 
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wMch claimed the benefit of the filing (dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
applcation no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.& utility applk»tk>n no. 09/511,941/ attorney docket no. 25791.16.02, filed on 
5 2/24/2000, whteh claimed the t)enefit of the filing date of U.S. provisional sertal no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appBcatton no. 09/588,946. attorney docket no. 25791.17.02, filed on June 7, 2000, 
whteh claimed the t)enent of the flDng date of U.S. provisional patent appOcatlon 
serial no. 60/137,998, attorney docket ho. 25791.17, filed oh 6/7/1999; (10) U.S. 

10 utiHty patent applicatk>n no. 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000. which dairmd the t>enefit of the filing date of U.S. provistonal appiteatlori 
no. 60/131,106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional appltcatk>n no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 

15 25791.26, flted on 7/9/1999; (13) U.S. provisional patent appllcatton serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. pn>vjsional 
appilcatton no. 60/159,039, attorney docket no. 25791.36, fited on 10/12.1999; (15) 
U.S. provistonal patent appik^tion no. 60/159,033. attorney docket no. 25791.37, 
fited on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 

20 attorney docket no. 25791.39. fited on 11/12/1999, the disctosures of which are 
incorporated herein l)y reference. 

The heater 1340 is ooupjed to the support member 1320. Tlie heater 1340 
is preferably adapted to oohtroiiably generate a kjcalized heat source for elevating 
the temperature of the inserts 1370. In a prefenred embodiment, the heater 1340 

25 includes a conventional themiostat control In order to control the operating 
tenrq)erature. the heater 1 340 is prsferably controlled by a surface control device In 
a oonventtonal manner. 

The sealing members 1345 are preferably coupled to the outer surface of the 
upper portton 1365 of the expandable tobular member 1335. The sealing members 

30 1345 are preferably adapted to engage and fluididy seal the interface between the 
radially expanded expandable tobular member 1335 and the wetlbore casing 1300. 
In a preferred embodknent, the apparatus 1315 includes a plurality of sealing 
members 1345. In a preferred embodiment, the sealing members 1345 surround 
and Isolate the opening 1310. 
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As illustrated In FIQ. 13a, the ^?paratus 1315 is preferably positioned within 
the welllxMre casing 1300 with the expandabte tulxjiar member 1335 positioned in 
opposing lelatiori to the openirig liSIO. In a preferred embodnment, thjs apparatus 
1315 indikies a pfursdity of Mialing members 1345 that are positioned above and 
5 below: the opening 1310. in this manner, the radial expansion of the^ expandable 
tubular member 1335 optimally fluididy isolates the opening 1310. 

As illustrated in FIG. 13b, in a preferred embodiment the expandable tubular 
member 1335 of the apparaUis 1315 is then anchored to the wellbore casing 1300 
by radially expanding the inserts 1370 using the heater 1340. In a prefenred 

10 embodiment, the expansion of the inserts 1370 causes the lower section 1355 of the 
expandable tubular member 1335 to contact the wellbore casing 1300. In a 
l^enred enrriDodiment the engagement devices 1350 are thereby coupled to, and at 
least partially penetrate Into, the wellbore casing 1300. In this manner, the lower 
section 1355 of the expandable tubular mefnt>er 1335 is optimally cou|^ to the 

15 weilbcm casing 1300. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
flfijeded into the annular space between the unexpended portion of the tubular 
member 1335 and the weUbore casirig 1300. The compressible cement and/or 
epoxy may then be penmitted tb at least partially cure prior to the initiation of the 

20 radial expansion process. In this manner, an annular stnjcturai support and fluidib 
seal Is provided around the tubular member 1335. 

As Mustrated in FIG. 13c the expansion cone 1325 is then axially displaced 
by applying an axial force to ttie support member 1320. In a prefemed embodiment, 
the axial dteplacement of the expanston cone 1325 radially expands the mpandable 

25 tubular member 1335 into intimate contact with the walls of the wellbore casing 
1300, 

As iliustrated in FIG. 13d, In a preferred embodiment, after the expandable 
tubular member 1335 has been completely radially expanded by the axial 
displacement of the expansion cone 1335, the opening 1310 in the wellbore casing 
30 1300 is sealed off by the radially expanded tubular member 1335. In this manner, 
repairs to the wellbore casing 1300 are optimally provMed. More generally, the 
apparatus 1315 is used to repair or form wellbore casings, pipelines, and structural 
supports. 

Refenlng to FIGS. 14e to 14g, an altematiye embodiment of an apparatus 
35 and method for coupling ari expandable tubular member to a preexisting structure 
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will now be described. Referring to Fig. 14a, a weiibore casing 1400 is positioned 
within a subtenranean formation 1405. The wellbore casing 1400 may be positioned 
in any orientation from the vertical direction to the Theweilbore 
casing 1400 further Includes one or more openings 1410 that may have been the 
5. result of unintentionai damage to the wellbore casing 1400. or due to a prtor 
perforation or fracturing operation perfbnned upon the surrounding subtOTanean 
fbnmation 1405. As will be recognized by persons having ordinary sidii in the art, the 
openings 1410 can adversely affect the subsequent operation and use of the 
welibore casing 1400 unless they are sealed off. 
10 In a preferred embodiment, an apparatus 1415 is utilized to seal off tt)e 

openings 1410 In ttie wellbore casing 1400. More generally, Uie apparatus 1415 is 
preferably utilized to fomi or repair welibore casings, pipelines, or structural 
supports. 

The apparatus 1415 preferably includes a first support member 1420, a 

15 second support member 1425, a coupling 1430. an expandable tubular member 
1435, an expansion cone 1440, a ttiird support member 1445, and a packer 1450. 

The first supped member 1420 is preferably adapted to be coupled to a 
surface locatfon. The support member 1420 is forther coupled to tiie expansion 
cone 1440. The first support member 1420 is preferably adapted to convey 

20 pressurized fluidic materials and/or efectrtcal cunrent and/or communication signals 
from a surface location to ttie expansion oonei 1440 and the padcer 1450. The Ibst 
support member 1420 may, for exampfe, be conventional commerdaily available 
slick wire, braMed wire, coiled tubing, or drilling stock material. 

The second support rhember 1425 is preferably adapted to be coupled to a 

25 surface kxartion. The support member 1425 is furttier coupled to the couplbig 1430. 
The firet support member 1425 is preferably adapted to convey pressurized fiuMIc 
materials and/or electrical current and/or communication signals from a surfeoe 
tocation to the coupling 1430. The second support member 1425 may, for exampfe, 
be conventional comnnerdaily avaiiabfe slick wire, braided wire, coiled tubing, or 

30 drilling stock material. 

I The coupling 1430 is coupled to tiie second support member 1425. The 

coupling 1430 is further preferably removably coupled to the expandable tubular 
member 1435. The Coupling 1430 may be any nurT*er of conventional 
commerdaily available passive or actively controlled coupling devices such as, for 
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example, packers or slips, th a prafeFrsd mibcxliinent, the coupling 1430 is a 
. mechanical sip. 

The expandable tubular member 1435 removably coupled to Htm coupling 
1430. In a prefaned embodiment, the expjandable tubular member 1435 Includes 

5 one or more engagement devices that are adapted to caafAe vyith and penetrate the 
welibore casing 1400. In this manner, the expandable tubular member 1435 Is 
optimally coupled to the welibora casing 1400. in a preferred embodiment, the 
engagement devices include teeth for biting into the surface of the welibore casing 
1400. In a preferred embodiment, the expandable tubular member 1435 further 

10 includes one or more sealing members on tt)e outside surface of the expandable 
tubular member 1435 In order to optimally seal the Interface between the 
exparuJable tubular member 1435 and the welibore casing 1400. 

In a preferred embodiment, the expandable tubular member 1435 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 

15 patent application serial no. 09/454,139, attorney docket no.. 25791 .3.02, filed on 
12/3/1999,. which claimed the benefit of the filing date of U.S. provistonal patent 
appHcatton na 60/111,293. attorney docket no. 25791.3, fHed on 12/7/199B; (2) U.S. 
utWiy patent applicatton serial no. 09/510,913, attorney docket no. 257917.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provistonal 

20 appKcatton no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent appHcatlon 
serial no. 09/502,350,. attorney docket no. 25791 .8.Q2, filed on 2/10/2000. whtoh 
claimed the benefit of the fiHng date of U.S. provbkNial applicatk)n no. 60/119,611. 
atlomey docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

25 the filing date of U.S. provistonal applicatton no. 60/108,1558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application ho. 09/523.460. attorney docket 
no. 25791.11.02, filed on 3/10/2000. which claimed ttie benefit of the filing date of 
U.S. provlsk^nal application no. 60/124,042, filed on 3/1 1/1 999; (7) U.S. utility patent 

30 application no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of ttie filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utUity appitoation no. 09/511.941. attomey docket no. 25791.16.02, filed on 

35 2/24/2000. which daimed the benefit of the fiOng date of U.S. provisional serial no. 
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60/121 ,907. attorney docket no. 25791 .16. filed on 2/26/1999; (9) U.S: utility patent 
application no. 019/588.946. attorney docket no. 25791 .17.02, filed on June 7, 2000. 
whkh claimed the benefit of the fiftig date of U.S. proviskNial patent applteatton 
serial no. 60/137.998. attorney docket no. :8S791 .17. filed on 6/7/1999; (10) U.S. 
5 utilHy patent appikiatton no. 08/559.122, attorney docket na 2579123.02. filed on 
4/26/2000, wrMch ctaimed the t>ehefitof thefiing date of U.S. provlskmal applicatfcm 
no. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
jMQvisional application no. 60/146203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonal apptkaatton no. 60/143.039. attorney docket na 

10 25791.26, filed on 7/9/1999; (13) U.S. provisk)nal patent appllcatkm serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
application no. 60/159,039, attorney docket no! 25791.36, filed on 10/12.1999; (15) 
U.S. provistonal patent application no. 60/159.0^. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonai patent appltoatton no. 60/165,228, 

15 attorney docket no. 25791.39. filed on 11/12/1999. the disckisures of which are 
incorporated herein by reference. 

The expanston cone 1440 is coupled to the fir^ support member 1420 and 
the third support member 1445. The expanston cone 1440 is preferably adapted to 
ladially expand ttie expandat>le tubular member 1435 when the expanston cone 

20 1440 is axiaHy displaced relative to the expandabto tubular member 1435. 

In a prefarrBd embodbnent, the expansion cone 1440 is provMed 
substentially as disctosed In one or nxxna of the fblbwving: (1) U.S. utility patent 
applteatton serial no. 09M54.139. attorney docket no. 25791.3.02,. filed on 
12/3/1999, which dalrhisd the benefit of the filing date of U:S. provistonal patent 

25 applteatton no. 60/11 1293. attorney docket no. 25761.3, fitod on 12/7/1998; (2) U.S. 
utility patent applteatton serial no. 09/510,913. attorney docket no. 25791.7.02. filed 
. on 2/23/2000. whteh dalnied the benefit of the filing date of U.S. provistonal 
applicatton no. 60/121.702. filed on 2/25/1999; (3) U.S. uUUty patent appUcation 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000. whicfi 

30 claimed the benefit of the filing date of U.S. provisional applicatton no. 60/119,611, 
attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provistonal application no. 60/108.556, attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 

35 filed on 2/1 8/2000; (6) U.S. utility patent applicatton no. 09/523.460. attomey docket 
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no. 25791.11.02, filed on 3/1(V2000, which claimed the benefit of the filing date of 
. U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09^12.895, attorney docket no. 25791.12.02, filed oa 2^4/2000, 
which dainied the benefit of the filing dates of U.S. provisional application no. 

5 60/121,841, attorney dodcet no. 25791.12. filed ph 2/26/1999 and U.S. provisional 
application no. 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
as. utility appficatton no. 09/511.941. attorney docket no. ^5791.16.02. filed on 
2/24/2000. whteh claimed the beneTit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 

10 ^ application no. 09/568,946, attorney docket no. 25791.17.02, filed on Juie 7, 2000, 
whkdi claimed the benefit of the filing date of U.S. pn)visional patent appllcatkm 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122, attorney docket no. 25791.23.02, filed on 
4^/2000, which claimed the benefit of the filing date of U.S. provisional applicatk>n 

15 no. 60/131,106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisforial application no. 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 

20 appitoatton no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provistonal patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228. 
attorney docket no. 25791.39, filed on 11/12/1999, the disck)sures of which are 
incorporated herein by reference. 

25 The ttiird support member 1445 is preferably coupled to the expanston cone 

1440 and ttie packer 1450. The ttiird support mennber 1445 is preferably adapted to 
convey pressurized fluidic materiais and/or electrical current and/or conrntunicatjon 
. signals from a surface location to the packer 1450. The ttiird supportmember 1445 
may. for example, be conventional commercially available sHck wire. braMed wire. 

30 coiled tubing, or drilling stock material. 

The packer 1450 is coupled to the third support member 1445. The packer 
1450 is further preferably adapted to controllabiy coupled to ttie wellbore casing 
1400. The packer 1450 may be any number of conventional commerdally available 
packer devices. In an alternative embodiment, a bladder, slipped cage assembly or 

35 hydraulic slips may be substituted for the packer 1450. 
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As ilhistrated in FIG. 14a. the apparatus 1415 is preferably positioned within 
the \iyellbore casing 1400 with the bottom of the expandable tubular member 1435 
and the top of the expanston cone 1440 positioned proxirhate the opening 1410. 

As illustrated in R6. 14b, in a prefsned embodiment, the padcar 1450 is 
S then anchored to the wellbdre casing 1400. U\ this manner, the expansion oone 
1440 is maintained in a substantially staUohary position. 

. As illustrated in FIG. 14c, in a preferred embodiment, the expandable tubular 
member 1435 is then lowered towards the stationary expansion cone 1440. In a 
preferred embodiment, as illustrated in FIG. 14d, the lower end of the expandable 

10 tubular member 1435 impacts the expansion cone 1440 and is radially expanded 
Into contact with the wellbore casing 1400. In a prefenred embodiment, the lower 
end of the expandable tubular member 1435 includes one or more engagement 
devices for engaging the wellbore casing 1400 in order to optimally couple the end 
of the expandabte tubular member 1435 to the wellbore casing 1400. 

15. In an alternative embodiment, a con^ressiUe cement and/or epoxy is then 

ffijected into the annutor space between the unexpanded portion of the tubular 
member 1435 and the wellbore casing 1400. The compressible cement and/or 
epoxy is then pemiitlked to at least partially cure prior to the initiation of the radial 
expansion process. In this manner, an annular structural support and fluidic seal is 

20 provided around the tubular member 1435. 

As Illustrated in FIG. 14e, in a preferred embodiment, the padcer 1450 is 
decoupled from the wellbore casing 1400. 

As iiiustrated in FIG. 14f, in a preferred ^nribodinnent, the expansion oone 
1440 is then axially displaced by applying an axial force to the first support member 

25 1420. In a prefienred enibodimerit, the axial displacement of the expansion oone 
1440 radially expands the expandable tubular member 1435 into intimate oonted 
with the wails of the wellbore casing 1400. In a preferred embodiment prior to the 
initiation of the axial displacement of the expansion cdne 1440, the coupling 1430 is 
deoou(rfed from the expandable tubular member 1430. 

30 As illustrated in FIG. 14g, In a preferred embodiment, after the expandable 

tubular member 1435 has been completely radially expanded by the axial 
displacement of the expansior) cone 1440, the opening 1410 in the wellbore casing 
1400 is sealed off by the radially expanded tubular member 1435. In this manner, 
repairs to the wellbore casing 1400 are optimally provided. More generally, the 
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apparatus 1415 is used to repair or form wellbore casings, pipelines, and structural 
supports. 

Referring to FIGS. 15a to 15d, an aHemative embodiment of an apparatus 
for coupling an expandable tut>ular member to a preexisting structure will now be 

5 descn^bed. Referring to Fig. 15a« a wellbora casing 1500 is positioned within a 
suMenranean fonnation 1505. The wellbora caising 1500 may be positioned In any 
orientation from the vertical direction to the horizontal direction. The wellbore casing 
1500 further includes one or more openings 1510 that may have been Vtm rssult of 
unintentional damage to the wellbore casing 1500, or due to a prior perforation or 

10 fracturing operation performed upon the surrounding subterranean fonmation 1505. 
As will be recognized by persons havir>g ordinary sl(ili in the art, the openings 1510 
can adversely affect the subsequent operation and use of the wellbore casing 1500 
unless they are sealed off. 

In a preferred embodiment, an apparati^ 1515 is utilized to seal off the 

15 openings 1510 in the wellbore casing 1500. More generally, the apparatus 1515 is 
, preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatw 1515 preferably includes a support member 1520, an 
expandable tubular member 1525, an expansion cone 1530, a coupling 1535, a 
20 resilient anchor 1540. and one or nrx>re seals 1545. 

The support member 1520 Is preferably adapted to be coupled to a surfeoe 
location. The support member 1520 Is further coupled to the expansion cone 1530. 
The support member 1520 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or communication signals from a surface 
25 location to the rssilient anchor 1540. The. support member 1520 may. for example, 
be conventional commercially available slick wire, braided wire, coiled tubing, or 
drflUig stodc material. 

The expandable tubular member 1525 is removably coupled to the 
expansion cone 1530. In a preferred embodiment, the expandable tubular memt>er 
30 1525 includes one or more engagen^nt devices that are adapted to couple with and 
penetrate the wellbora casing 1500. In this manner, the expandable tutfular 
member 1525 Is optimally coupled to the wellbore casing 1500. in a preferred 
embodiment, the engagement devices include teeth for biting Into the surface of the 
wellbore casing 1500. In a (ueferred embodiment, the expahdabte tubular member 
35 ^SZS further includes one or more sealing memt^ers 1545 on the outside surfeoe of 
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tha expandable tubular member 1525 in order to optimally seal the interface 
beAvem the expandable tubular member 1525 and the weUbore casing 1500. 

In a preferred embodiment, the expandable tubular member 1525 indudee a 
lower section 1550. an inlennediata section 1555. and an upper section 1560. In a 
preferred embodiment, the yoil thidmesses of the lower and Intennediate sections, 
1550 arid 1555. are less than ttie wall thidmess of the upper section 1560 in order 
to optimally fadiitate the radial expansion of the expandable tububr member 1525. 
in a prefenred embodiment, the sealing members 1545 are provided on the outside 
surface of the upper section 1560 of the expandable tubular member 1525. In a 
(»efened embodiment, the resilient anchor 1540 is coupled to the lower section 
1550 of the expandable tubular member 1525 in order to optimally anchor the 
expandable tubular member 1525 to the.wellbore casing 1500. 

In a preferred embodiment the expandable tubular member 1525 is further 
provided substantially as disdosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454.139. attorney docket no. 25791.3.02, filed On 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent appHcatkin serial no. 09/510.913, attorney docket na 25791.7.02, filed 
on 2/23/2000, whteh daimed the benefit of the filing date of U.S. pravlstonal 
appiteatton no. 60/121,702. fited on 2/25/1999; (3) U.S. utility patent appUcatkxi 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. whteh 
daimed the benefit of the filing daie of U.& provistohal application no. 60/119.611, 
attorney, docket no. 25791.8; (4) U.S. utility patent appitoatkNf. serial no. 09/440,338, 
attorney docket no. 25791.9.(^ filed on 11/15/1990. which daimed the benefit of 
the filing date of U.S. provistonal applibatkm ho. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. proviskKial patent applteatten no. 60/183.546. 
filed on 2/18/2000; <6) U.S. ufa'lity patent applteation no. 09/523,460, attorney docket 
no. 25791.11.02, fited on 3/10/2000, which daimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042, fited on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.12.02. fited on 2/24/2000. 
which daimed the benefit of the filing dates of U.S. provteional applteation no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisk)nal 
application no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility appitoatton no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2/24/2000. which daimed the tienefit of the filing date of U.S. provistonal serial no. 
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60/121,907. attorney docket no. 25791.16, fHed on 2/26/1999: (9) U.S. utRlty patent 
application no. 09/586.946, attorney dodcet no. 25791.17.02, filed on June 7. 2000. 
whidi d^ned ttw t)enefit of the filing- date df U.S. provfsionai patent application 
serial no. 60/137,998, attorney docket na 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appHcation no. 0^559.122. attorney docket no. 25791.23.02. fited on 
4/26/2000, whtoh claimed the t)enefit of the filing date of U.S. provisional applicatkm 
no. 60/131,106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisiorial applicat»n no. 60/146,203. attorney docket no. 25791 J25, filed on 
7/29/1999; (12) U.S: provisional application no. 60/143.039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent appjicatiorl serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. proviskMial patent applk^n no, 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and . (16) U.S. proviskmal patent applicatton no. 60/165.228, 
attorney docket no. 25791.39. filed on 11/12/1999. the disctosures of which are 
incorporated lierein by refsrenoe. 

The expanston cone 1530 is coupled to the support member 1520 and the 
ooupUng 1535. The expanston cone 1530 is preferably adapted .to radially expand 
the expandat>)e tubular member 1525 when the expanskm cone 1530 is axially 
dispiaoed relative to the expandable tubular member 1525. The expanston cone 
1530 may be any number of conventional oommerdally avail£ri>le expanston cones. 

In a preferred embodiment, ttie expanston cone 1530 is provided 
substantially as disclosed iri one or more of ttie foltowfaig: (1) U.S. utility patent 
application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, whk:h claimed the benefit of ttie fllir^ date of U.S. provisional patent 
appHcation no. 60/1 1 1 .293. attorney docket no. 25791 .3. filed on 1 2/7/1 998; (2) U.S. 
utility patent application serial no. 09/510.913, attorney docket no. 25791.7.02. filed 
on 2/23/2000, which claimed ttie benefit of the filing date of U.S. proviskxial 
applteation no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed tiie benefit of ttie filing date df U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent appKcation serial no. 09/440.338, 
attorney docket no. 25791.9.02. filed on 11/1^1999, which dabned ttie benefit of 
ttie filing date of U.S. provisk>nal application no. 60/108,558, attorney docket no. 
25791.9, fitod on 11/16.1998; (5) U.S. provisional patent appfication no. 60/183.546, 
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filed on Z/^BOVXt: (6) U.S. ut|% patent applteetkm no. 09/523.460, aitlomey docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the fiffng date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utOlty patent 
application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dales of U.S. provisional appUcaUon no. 
60/121.841. attorney do^ na 25791.1^. filed on 2/26/1999 and U.S. proviShMial 
application no. 60/154.047. attorney docket no. 25791.29. filed ori 9/16/1999: (8) 
U.S. utility applicatton no. 09/5t1.941. attorney docket no. 25791.16.02, filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999: (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7, 2000. 
which claimed the benefit of the fOIng date of U.S. provisional patent applicatton 
serial no. 60/137.998. attorney docl(et no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent appilcatbn no. 09/559.122, attorney dxxket no. 25791.23.02, filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provisional appllcatton 
no. 60/131.106. attorney dodcet no. 25791.23. filed on 4/26/1999; (11) U.S. 
prbvistonai appNcatkm no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal appltcatton no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent applicatton serial no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
appltoatton no. 60/159.039, attomey docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provistohal patent appltoalton no. 60/159,033. attorney docket no. 25791 37. 
fitod on 10/12/1999; and (16) U.S. proviskanai patent appltoatton no. 60/165,228. 
attorney docket no. 25791.39. fitod m 11/12/1999. the disclosures of whtoh are 
incorporated herein by reference. 

The coupling 1535 is , preferably coupted to the support member 1520. the 
expahston cone 1530 and the resilient anchor 1540. The oouplir^ 1535 is 
preferably adapted to convey pressurized fluidto materials and/or electrical current 
and/or communicatton signals from a surface location to the resilient anchor 1535. 
The coupling 1535 may. for example, be conventional commerdaily availabte slick 
wire, brakled wire, coiled tiding, or drilling stock material. In a prefened 
embodiment, the coupling 1535 is decoupled from the resUtont anchor 1540 upon 
initiating the axial disptecement of the expanston cone 1 530. 

The resiltont anchor 1540 is preferably coupled to the lower sectton 1550 of 
the expandabto tubular member 1525 and the coupling 1535. The resilient anchor 
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1540 is fiirttmr prafarably adapted to be oontarollably coupled to the wellbore casing 
1500. 

Referring to R6S. 16a and 16b. Jn a preferred embodiment, the resilient 
anchor 1540 includes one or more coiled resilleht mentera 1600 and corresponding 

5. releasaUe coupling devices 1605. In a preferred embodbnent the resilient anchor 
1540 is maintained in a compressed etesHc position that is oonirollably released 
thereby causing the resilient anchor 1540 to expand Jn size thereby releasing the 
elastic energy stored within the resilient anchor 1540. As illustrated in FIG. 16b, in a 
prefened embodiment, when the coupling device 1605 is released, ttie coiled 

10 resiHeht member 1600 at least partially uncoils in the outward radial direction. In a 
preferred embodiment, at least a portion of the coiled member 1600 Is coupled to 
the lower section 1550 of the expandable tubular member 1525. In a preferred 
embodiment^ the uncoiled member 1600 thereby couples the lower section 1550 of 
the expandable tubular member 1 525 to the welll)ore .casing 1 500. 

15 The coiled member 1600 may be febricated from any number of 

converitional convnerdally available resilient materials. In a prefen^ enrd)odiment,. 
the coiled member 1600 is fabricated from a resilient material such as, for example, 
spring steeK In a prefened embodiment, the coiled member 1600 Is febrlcated from 
memory metals in order to optimally provkte control of shapes and stresses. 

20 In a preferred embodiment, the releasablei coupling device 1605 maintains 

the coiled member 1600 Is a coiled positton until the device 1605 is released. The 
releasable coupling device 1605 may be any number of conventional commercially 
available releasable coupling devices such as, for example, an explosive bolL 

The resilient anchor 1540 may be positioned in any desired orientation. In a 

25 prtfemdd embodiment, the resilient anchor 1540 Is positioned to apply the maximum 
normal force to the walls of the weDbore casing 1500 after risleasbig the resilient 
anchor 1540. 

In an alternate embodirrtent, as illustrated in FIGS. 17a and 17b, the resilient 
anchor 1540 Includes a tubular member 1700, one or more resilient anchoring 
30 members 1705, one or more corresponding rigid attachments 1710, and one more 
corresponding releasable attachments 1715. In a preferred emtxxllment, the 
resilient anchoring members 1705 are maintained in compressed elastic corxlition 
by the corresponding rigid and releasable attachments. 1710 and 1715. In a 
preferred embodiment, when the corresponding releasable attachment 1715 is 
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released, the oorresponding resiBent anchorbtg member 1705 expands, releasing 
the stored elastic energy, away from the tubular member 17(»^ 

As illustrated in fig: 17a, one efid of each reslent anchoring menAer 1705 
is titfOfy attached to the outside surface of the tubular member 1700 l>y a 
oorresponding rigid attachment 1710. The other end of each resilient anchoring 
member 1705 is removably attached to the outside surface of the tubular member 
1700 by a conesponding releasable attachment 1715. As illustFSrtBd In FIG. 17b, in 
a preferred embodiment, releasing the releasable attachment 1715 pemnits the 
resilient energy stored in . the resilient anchoring member 1705 to be released 
thereby causing the resilient anchoring member 1705 to swing radially outward from 
ttte tubular member 1700. 

The tubular member 1700 may be fabricated from any number of 
conventional materials. 

The resilient anchoring members 1705 may be fabricated from any number 
of resilient materials. In a preferred embodbnent, the resilient anchoring members 
1705 are fabricated from memory metal in order to optimally provide contrx)! of 
^pes and stresses. 

The r^id att«;hments 1710 may be fabricated from any number of 
conventional oommerdaily availabie materials. In a preferred embodiment, the rigid 
attachments 1710 are fabricated team 4140 steel in order to optimaily provide high 
strength. 

The releasabie atlMhments 1715 may be fabricated from any number of 
conventiorari conwnerciaily avaHalMe devices such as. for example, explosive bolts. 

In another altematiye embodiment, as illustrated in FIGS. 18a and 18b. the 
resiOent anchor 1540 includes a tubular member 1800. one or more anchoring 
devices 1805, one or more resilient membisrs 1810, and one or more release 
devices 1815. In a preferred embodiment, the ancho^ririg devices 1805 and resilient 
members 1810 are maintained in a compressed elastic position by the iBlease 
devices 1815. As tilustrated in' FIG. 18b, in a preferred embodiment when the 
release devices 1815 are removed, the anchoring devices 1805 and resilient 
members 1810 are permitled to expand outwardly in the radial dlrectjon. 

The tubular member 1800 preferably includes one or more openings 1820 
for containing the release devices 1815 and for permitting the anchoring devices 
1805 to pass through. The tubular rrwmber 1800 may be fabricated from any 
number of conventional commercially available materials. In a prefened 
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ervAodiment, the tubular member 1800 is fabricated from 4140 steel in order to 
optimally provide high strength. 

The am^horing devices 1805 are housed within the tubular member 1800. 
The anchoring devices 1805 are preferably edited to at least partially extend 
5 through the corresponding openings 1^20 in the tubular member 1800. The 
anchoring devices 1805 are preferably adapted to couple to, and at least partially 
penetrate, the surface of the wellbore 1500. The anchoring devices 1805 may be 
fabricated from any number of durable hard materials such as. for example, 
tuf)gsten carbide, machine tool steel, or hard faced steel. In a prefenned 
10 embodiment, the anchoring devices 1805 are fabricated from machine tool steel in 
order to optimally provide high strength, hardness, and fracture toughness. 

The resilient members 1810 are coupled to the inside surface of the fibular 
member 1800. The resilient members 1810 are preferably adapted to apply a radial 
force upon the axresponding anchoring devices 1805. In a preferred embodiment, 
15 when the release devices 1815 release the anchoring devices 1805, the resilient 
members 1810 are preferably adapted to force the anchoring devices at least 
partially through the connesponding openings 1820 into contact with, to at least 
partialiy penetrate, the wellbore casfrtg 1500. 

The release devices 1815 are positioned wittiin and cbupled to the openings 
20 1820 in the tubular nnember 1 800. The release devices 1 81 5 are preferably adcv>ted 
to hold the conrespdnding anchoring devices 1805 within the tubular member 1800 
until released by a control signal provided from a surface, or other, location. The 
release devices 1815 may be ariy number of conventional oommerddly available 
release devices. In a preferred embodiment, the release devices 1815 are pressure 
25 activated in order to optimally provide ease of operation. 

As illustrated in FIG. 15a, ttie apparatus 1515 is preferably positioned within 
Uie wellbore casing 1500 witti tiie expandable tubular member 1525 positioned in 
opposing relation to the opening 1510. 

As illustrated in FIG. 15b, in a preferred embodiment, the resilient anchor 
30 1540 is then anchored to tiie wellbore casing 1500. In tills manner, tiie lower 
section 1550 of ttie expandable tubular member 1525 is anchored to tiie wellbore 
casing 1500. In a prefenBd embodiment tiie resilient anchor 1540 is anchored by a 
control and/or electrical power signal transmitted from a surface location. 

In an altemative embodiment, a compressible cement and/or epoxy Is ttien 
35 injected into the annular space t)etwebn tiie unexpended portion of ttie tubular 
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member 1525 and the weObore casbig 1500. .The oonq^MiessiUe cement and/or 
epoxy is then permitted to at least partially cure prior to the Initiation of the radial 
expansion process. In this inanher, an annular structural support aikl fluidic seal is 
provided around the tutwilar mender 1525. 
5 As aiustrated In FIG. 15c, in a prisfened embodiment, the expansion cone 

1530 is then axialiy displaced applying an axial force to the support member 
1520. In a preferred embodiment, the axial displacement of ths expansion cone 
1530 radially expands the expandable tubular member 1525 into intimate contact 
wHh the walls of the wellbore casing 1500. 

10 As illustrated in FIG. 15d, in a preferred embodiment, after the expandable 

tubular member 1525 has been completely radially expanded by the axial 
displacement of the expansion cone 1530. the opening 1510 in the wellbore casing 
1500 is sealed off by the radiafly expanded tubular member 1525. In this manrier, 
repairs to the wellbore casing 1500 are optimally provided. More generally, the 

15 sq)paratus 1515 Is used to repair or fonn wellbore casings, pipelines, and stnjctural 
supports. 

Refening to FIGS. 19a. 19b and 19c« an alternative embodiment of an 
expandable tubular member 1900 for use in the apparatus 1515 will now be 
described, in a preferred embodiment, the eicpandable tubular nwmber 1900 

20 includes a tubular body 1905. one or more relent panels 1910. one or rnore 
corresponding engagement members 1915. and a release member 1920. In a 
prMbnad embodiment, the resilient panels 1910 are adapted to expand in the radial 
direction after being released by the release member 1920. In this manner, the 
expandable tubular member 1900 Is anchored to a preexisting structure such as, fbr 

25 example, a wellbore casing, an open hole wellbore section, a pipeline, or a structural 
support 

The tubular member 1905 b coupled to the resilient panels 1910. The 
tubular member 1905 may be any number of conventional commercially available 
expandable tubular members. In a prefen«d embodiment, the tubular member 1905 
30 b an expandable casing in order to optonaily provide high strength. 

The resilient panels 1910 are coupled to the tubular member 1905. The 
resilient panels 1910 are further releasably coupled to the release member 1920. 
The resilient par»ls 1910 are preferat>ly adapted to house the expansion cone 
1530. The resDient panels 1910 are preferably adapted to extend to the position 
35 1925 upon being released by the release member 1920. In a prefbnad 
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embodiment, the resilient panels 1910 are coupled to the tut)ular menter 1905 by 
welding in order to optimally provide high strength. The resiltent panels 1910 niay 
be fatmcated from any number oT conventional commercially available resilient 
materials. In a prefened embodiment, the resilient paneb 1910 are faMcated ftom 
5 spring steel in order to optlnrally store elastic radially directed enef^ 

The engagement members 1915 are coupled to torresponding resilient 
panels. The erigagement members 1915 are preferably adapted to engage, and at 
least partialiy penetrate, the wellbore casing 1500, or other preexisting stntcture. 

The release member 1920 is releasably coupled to the resilient panels 1910. 

10 The release member 1920 is preferably adapted to controllably release the resilient 
panels 1910 from ttvsir initial strained positions in order to pennit the resilient panels 
1910 to expand to their expanded positions 1925. In a preferred emtxxllment, the 
release member 1920 is releasably coupled to the coupling 1535. In this manner, 
electrical and/or control and/or hydraulic signals are communicated to and/or from 

15 • the release member 1920. The rete^e memi)er 1920 may be any number of 
conventional cpmmerdally aviailable release devices. 

RefOTing to FIGS. 20a to 20d. an aKemative embodiment of an apparatus 
and method for coupHhg an expandable tubular member to a preexisting structure 
wiD now be desicribed. Refening to Fig. 20a, a wellbore casing 2000 is positioned 

20 within a subterranean formation 2d05. The wellbore casing 2000 may be positioned 
in any orientation from the vertical directioh to the horizontal direction. The wellbore 
casing 2000 further includes one or more openings 2010 that may have been the 
result of unintentional damage to the wellbore casing 2000, or due to a prior 
perforation or fracturing operation perfbrmed upon the sunounding subtenranean 

25 formation 2005. As will be recognized by persons having ordinary sidll in the art the 
openings 2010 can adversely affect the subsequent operation and use of the 
wellbore casing 2000 unless they are sealed off. 

In a preferred embodiment, an apparatus 2015 is utilized to seal off the 
openings 2010 in the wellbore casing 2000. More generally, the apparatus 2015 is 

30 preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 2015 preferably includes a support member 2020, an 
expandable tubular member 2025, an expansion cone 2030, a coupling 2035, a 
resilient anchor 2040, and one or more seals 2045. 
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The support member 2020 is pieferably adapted to be coupled to a suifiaoe 
location. The support memfai8r20SX) is further coupled to the expanston cone 
The siqjport member 2020 is preferably adapted to convey pressurized fluidic 
matertals and/or electrical current amUor oommuhication signals from a surfece 
location to the anchor 2040. The support member 2020 may. for example, be 
conventional commercially avpilabie slickwire. braided wire. ooOed tubing, or drilling 
stock material. 

: The ejqpandable tubular member 2025 Is removably coupled to the 
expansion cone 2030. In a preferred erhbodiment. the expandable tobular member 
2025 Includes one or more engagement devices that are adapted to couple with and 
penetrate the wellbore casing 2000. In Ihte manner, the expandatHe tobular 
member 2025 Is optimally coupled to the wellbore casing 2000. In a prefened 
embodiment, the engagement devices include teeth for biting into the surfece of the 
wellbore casing 2000! In a preferred embodirrient the expandable tobular member 
2025 further includes one or more sealing rnembers 2045 on the outside surfece of 
the mpandable tubular member 2025 in order to optimally seal the Interface 
brtween the expandabto tubular meniber 2025 and the vvellbore casing 2000. 

In a preferred embodiment, the expandable tubular member 20^ Includes a 
lower section 2050, an Intemiediate sedton 2055. and an upper section 2060. In a 
preftersd embodiment, the waH thicknesses of the lower and intennediato sectiohs. 
2050 and 2055. are less than the waH thIcKhess of the upper sedkm 2060 In order 
to optimally fediitato the radial expanston of the expandable tubular member 2025. 
In a prefened embodimeht. the sealing members 2045 are imvlded on the outside 
surfece of the upper sectton 2060 of the expandabto . tubular member 2025. ■ in a 
prefefired embodiment, the resilient anchor 2040 te coupled to the tower sectton 
2050 of the expandiable tobular member 2025 in order to optimally anchor the 
expendable tobular member 2025 to the wellbore casing 2000. 

In a preferred embodiment, the expandable tobular member 2025 is further 
ptovkled substontially as disclosed in one or more of the foUowing: (1) U.S. utility 
patent application serial no. 09/454,139, attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing dato of U.S. provisional patent 
appficatton no. 60/1114Je3, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utlHty patent applteatton serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
appllcatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appUcatton 
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r> serial no. 08^502.350. attorney docket no. 25791.8.02, filed on 2/10/2000. vyhlch 

i claimed the benefit of the filing date of U.S. provisional application na 60/119.611. 

^ attorney docket no. 25791.8; (4) U.S. utility patent appRcatkm serial na 09/440.338. 

attorney docket no. 25791.9.02. filed on 11/15/1999. which daimed the iMnefit of 

^ 5 the filing date of U.S. provisional appilcatkm no. 60/108.558. attorney docket no. 

25791.9. filed on 11/16.1998: (5) U.S. provisional patent applicatton no, 60/183,546, 
filed on 2/1 8/2000; (6) U.S. utility patent applicatton no; 09/523.460. attorney docket 

r . no. 25791.11.02. filed on 3/1 0/2(K)0. which claimed the Iwnefit of the filing date of 

U.S. provisional applteatlon no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
10 appikata'on no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
which daimed the benefn of the filing dates of U.S. provistonal appHcatkm no. 
60/1:^1.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. proviskxiai 
applicatton no. 60/154.047. attorney docket no. 25791.29, filed on 9/li3/1999; (8) 

r U.S. utility applicaflon no. 09/511.941. attorney docket no. 25791.16.02. filed on 

15 2/24/2000. which claimed ttte t)enefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 2S7gi.16. filed on 2/26/1999; (9) U.S.utUi^ patent 
appHcalkin no. 09/588.946. attoihey docket no. 25791.17.02. fled on June 

< whid) claimed ttie iMneflt of ttie fillr^ date of U.S. provisional patent application 

serial na 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

.... 20 utl% patent appGcatkm no. 09/559.122. attorney docket no. 25791.23.02. filed on 

4/26/2000. which dalrned the benefit of the filing date of U.S. provistonal q)pri^^ 

''^ na 60/131.106. attonwy docket no. 257gi.23. filed on 4/26/1099; (11) U.S. 

provisional applicatton no. 60/146.203. attorney docket no. 25791.25. filed on 

^ 7/29/1899; (12) U.S. provistonal application no. 60/143.039,- attorney docket no. 

' 25 25791.26. filed on 7/9/1999; (13) U.S. provistonal patent appltoatton serial no. 

60/162,671^ attorney docket no. 25791.27. filed on 1 1/1/1999; (14) U.S. provteionai 
application no. 60/159,039. attomey docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provistonal patent application no. 60/159,033. attorn^ docket no. 25791.37, 
fited on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
30 attomey docket no. 25791.39. filed on 11/12/1999. the disdosures of which are 
incorporated herein by reference. 

The expansion cone 2030 Is preferably coupled to the support member 2020 

r- and the coupling 2035. The expanston cone 2030 Is pr^rably adapted to radially 

expand the expandable tubular member 2025 when ttie expanston cone 2030 is 

«. 35 axiallydispiaoed relative to ttwexpandabte tubular member 2025. 
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In a prefened embixfiment. the expansion cx)ne .2030 is provided 
substantiaiiy ad disclosed in one or more of the fpHoMving: (1) U.S. utWty patent 
application serial no. 0dMS4.138. attorney docket no. 25791.3.02. filed on 
12^3^1999. which claimed the benefit of the filing date of U.S. provisional patent 
S application no. 60/111,293. attorney docket no. 2S791.3,.flled on 12/7/1998; (2) U.S. ^ 
uHKiy patent appHcaiion serial no. 09/510.913^ attorney dodwt no. 25791.7.02. filed 
on 2/23/2000. which claimed the tienefit of ttie filing date of U.S. provisional ^ 
application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent applicatton . J 
seriai no. 09/502.350. attorney dod^et no. 25791.8.02. filed on 2/10/2000. which ^ 

10 claimed the t)enefit of the filing date df U.S. provision^ application no. 60/1 19,61 1 . 
attorney docket no. 25791 .8; (4) U.S. utility patent appHcation serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. proyislonial application no. 60/108.558. attorney docket no. 

, 25791.9. filed on 11/16.1998; (5) U.S. provistonalpatentappllcatkm no. 60/183.546. 

15 filed on 2/18/2000; (6) U.S. utiRfy patent applicatton no. 09/523,460. attorney docket 

no. 25791 .1 1 .02. filed on 3/10/2000. which dalmed the tienefit of the flibig date of ' ^ 
U.S. provistonal applteaUon no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appHcalton no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000. ^ 
which claimed the ben^ of the filing dates of U.S. provl8k)nal applteaUon no. 

20 .60/121.841. attorney docket na 25791.12, filed on 2/26/1999 and U.S. pravistonal 
appiicaflon na 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility appiteatton no. 09/511.941. attorney docket na 25791.16.02. filed on 
2/24/2000, which calmed the twnefit of the filing date of U.S. provlstonal serial no. 
60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.iS. utility patent 

25 applkstton no. 09/588.946. attorney docket no. 25791 .17.02, filed on June 7. 2000. 
which dalmed the benefit of the filing date of U.S. proviskmal patent applteatkxi 
serial no. 60/137.998. attorney docket na 25791.17, filed on 6/7/1999; (10) U.S. 
uti% patent applicatkm no. 09/559.122. attomey docket no. 25791.23.02, filed on 
4/26/2000. which daimed the benefit of the filing date of U.S. provistonal application 

30 no. 60/131,106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal application no. 60/146.203. attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional applfcation no. 60/143.039, attomey docket no. 
25791.26, filed on 7/9/1099; (13) U.S. provistonal patent appltoation serial no. 
60/162,671, attomey docket no! 25791.27, filed on 11/1/1999; (14) U.S. provisional 

35 application no. 60/159,039, attomey docket na 25791 .36. filed on 10/12.1999; (15) 
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as. provtekmat patent application no. 60^159,033, attorney docket no. 25791.37. 
filed on 10/12/1999: and (16) U.S. provistonal patent appltoafion no. 60/165,226, 
attorney docket no. 25791.39. filed on 11/12/1999. the disctosures of which are 
incorporated herein t)y reference. 

The coupling 2035 is preferably coupled to the support member 2020, the 
expansion cone 2030. and the anchor 2040. The coupling 2035 is preferably 
adapted to convey pressurized fluidic materials and/or eiecfrtcal current and/or 
communteation signab from a surface locatton to the anchor 2035. The coupling 
2035 may, for example, be conventional conrvnerciaHy availabie slick wire, braided 
wire, coiled tubing, or drilling stock material. In a prefened embodiment, the 
cot4)ling 203S is decoupled from the anchor 2040 upon initiating the axial 
displacement of the expansk)n cone 2030. 

The anchor 2040 is preferably coupled to the lower sectton 2050 of the 
expandable tubular member 2025 and the coupling 2035. The anchor 2040 is 
further preferably adapted to be controliably coupled to the wellbore casing 2000. 

Referring to FIGS. 21d and 21b, in a preferred endxxiiment, the anchor 2040 
includes a housing 2100. one or more spikes 2105. and one or more corresponding 
actuators 2110. In a preferred embodiment, the epikes 2105 are outwardly 
extended by the corresponding actuatore 2110. In an attemative embodiment, the 
spikes 2105 are outwardly aduated by displacing the apparatus 2015 upwardly. In 
mother altemative embodiment, the spikes 2105 are outwardly extended by placing 
a quantity of fluidic material onto the spikes 2105. 

The housing 2100 is coupled to the kiwer sectkm 2050 of the expandable 
tubular member 2025. the spikes 2105, and the actuatm 2110. The housing 2100 
Is further preferably couplM to the coupling 2(»5. In a prefenred embodiment, the 
housing 2100 is adapted to convey electrical, oommurUcation, and/or hydraulic 
signals from the coupling 2035 to the actuators 21 10. 

The spikes 2105 are preferably nK>vably coupled to the housing 2100 and 
the cooBsponding actuators 2110. The spikes 2105 are preferably adapted to pivot 
relative to the housing 2100. The spikes 2105 are further preferably adapted to 
extend outwardly in a radial directton to engage, and at least partially penetrate, the 
weilbore casing 2000, or other preexisting strucfture such as, for exampte^ the 
wellbore. Each of the spikes 2105 further preferably include a concave upwardly 
feeing surfeoe 2115. In a prefmed embodiment, the placement of a quantity of 
fluklic material such as, for example, a barite plug or a flex plug, onto the surfaces; 
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2115 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
engage the yinlllMMre casing 2000, or other pfeexistbig structure such as. tor . 
example, the wallbore. Altemativeiy, ttie upward {Rsplaoement of the apparatus 
2015 causes the splices 2105 to pivot outwardly away from the housing 2100 to 
engage the weiit)ore casing 2000. or other preexisting structure such as. for 
example, the wailt)ore: 

The actuators 2110 are preferably coupled to the housing 2100 and the 
corrssponding spikes 2105. The actuators 21 10 are preferal>ly adfipted to apply a 
force to the corresponding spikes 2105 sufRdent to pivot the corresponding spikes 
2105 outwardly and away from the housing 2100. The actuators 2110 may t>e any 
numtMr of conventional commercially available actuators such as. for example, a 
spring, an electric or hydraulic motor, a hydraulic piston/cyllnder. In a preferred 
embodintent. the actuators 2100 are hydraulic pistons In order to optimally provMe 
ease of operatkm. In an alternative embodiment, the actuators 2110 omitted 
and the spates are pivotally coupled to the housing 2100. 

Refentng to RQS. 22a, 22b, arid 22c In an alternative embodiment, the 
anchor 2040 Includes the housing 2100. one or more petal baskste 2205. and one 
or more corresponding aduatore 2110. In a preferrsd embodiment, the petal 
baskete 2205 are outwardly «(tencted by the corresponding aictuatora 2110. In an 
alternative enriMdimerit the petal baskete 2205 are outwardly actuated by 
displacing the apparatus 20l5 upwardly. In another alternative embodiment, the 
petal baskete 2205 are outward^ extended by ptadng a quantify of flukfic liiatarial 
onto the.petel baskste 2205. 

The housing 2100 Is coupted to the tower isectkm 2050 of the expandabte 
tubular member 2025. the petel baskete 2205. and the actuators 21 10. 

The petei baskete 2205 are preferably movably coupled to the housing 2100 
and the conresponding actuators 2110. The petei baskete 2205 are preferably 
. adapted to pivot relative to the houslnig 2100. The petei baskete 2205 are further 
preferably adapted to extend outwardly in a radial direction to engage, and at least 
partially penetrate, the weilbore casing 2000, or other preexisting staictiire. As 
illustrated in FIG. 22c, each of the petei baskete 2205 further preferably include a 
concave upwardly fodng surfoce 2215. In a preferred embodiment, the pteoement 
of a quantity of fluidk: matertel such as, for exampte. a barito plug or a flex plug, onto 
the surfaces 2215 causes the petal baskete 2205 to pivot outwardly away from the 
housing 2100 to engage the weilbore casing 2000. or other preexbtteg stnicture. 
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AltematKreiy, the weight of the fluidic materials placed onto the petal t>a8ket8 2205 is 
sufficient to anchor the expandable tubular member 2025. Alternatively, the upward 
displaoement off the apparatus 2015 causes the petal baskets 2205 to pivot 
outwardly away from the housing 2100 to engage the wellbore casing 2000, or other 
5 preexisting structure. 

The actuators 2110 are preferably coupled to the housing 2100 and the 
corresponding petal baskets 2205. The actuators 2110 are preferably adapted to 
apply a force to the corresponding petal baskets 2205 sufficient to pivot the 
corresponding petal baskets 2205 outwardly and away from the housing 2100. In 

10 an alternative emtxxfiment the actuators 2110 are omitted and the petal baskets 
are pivoteyiy coupled to the housing 2100. 

In an aKemative embodiment, the anchor 2040 includes one or more spikes 
2105 and one or more petal baskets 2205. 

As illustrated in FIG. 20a, the apparatus 2015 is preferably posittoned within 

15 the- wellbore casing 2000 with the expandable tubular rnember 2025 posittoned in 
opposing retetbn to the opening 2010. 

As illijstiBtad In FIG. 20b, in a preferred embodiment, the anchor 2040 is 
then anchored to the weilbore casing 2000. In this manner, the lower sectbn 2050 
of the expandable tubular member 2025 Is anchored to the welibdre casing 2000 or 

20 the wellbore casing. In a preferred embodiment, the arichor 2040 Is anchored by a 
control and/or electrical power signal transmitted from a surface bcatkm to the 
actuators 21 10 of the, enchor 2040. In an altemative embodiment, the anchor 2040 
Is anchored to the wellbore casing 2000 by upwardly dbplacing the apparahjs 2015. 
in an altemative embodiment, the anchor 2040 is anchored to the wellbore casing 

25 2000 ty placing a quanWy of a fluMIc material such, fbr example, a barite plug or a 
flex plug, onto the spikes 2105 or petal baskets 2205 of the anchor 2040. In an 
alternative embodiment, the anchcu* 2040 is omitted, and the apparatus 2015 is 
anchored by placing a quantity of a huidk: material such, fbr example, a barite plug 
or a flex plug, onto at least the lower and/or the intennediate sections, 2050 and 

30 2055, of the expandable tubular member 2025. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injected into ,the annular space between the unexpanded portkm of the tubular 
member 2025 and the wellbore casing 2000.. The cornpressible cement and/or 
epoxy is then permitted to at least partially cure prior to the Initiatton of the radial 
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expansion process. In this manner, an annular structural support and fiiMic seal Is 
provided around the tubular tnemtwr 2025. 

As illustrated in FIG. 20c. In a preferred embodiment, the expansion cone 
2030 is then axialiy displaoed by applying an axial force to the support member 
2020. in a preferred embocfiment. the axial displacement of the expan^ cone 
2030 radlaHy expands the expandable tubular rnember 2025 into inHmale contact 
with the watts of the weilbore casing 2000. 

As iUustiated in FIG. 20d« in a preferred embodiment after the expandable 
tubular member 2025 has been completely radially expanded by the axial 
cHsplacement of the expanston oone 2030. the opening 2010 in the weHbore casing 
2000 is sealed off by the radially expanded tubular member 1435. In this manner, 
repairs to the weDbore casing 2000 are optimally provided. More generally, the 
apparatus 2015 ts used to repair or form weffixMe casings, pipelines, and structural 
supports. 

Referring to FIGS. 23a io 23e. an alternative embodiment of an apparatus 
and method for coupling an expandabto tubi^r memtwr to a preexisting structure 
wU now be described. Refsrring to Fig. 23a. a weilbore casing 2300 and an open 
hole welbore section 2305 are positioned wittiin a subtenrartean ffonnatlon 2310. 
The welbore casing 230O and the open hole weilbore section 2305 may be 
positioned in any orientation from the vertical direction to the horizont^ direction. 

In a pr^rrsd embodiment, an apparatus 2320 is utHlzed to form a new 
section of weHbbre casing within the open hole weilbore section 2305. More 
generally, the apparatus 2320 is preferably utillzed to form or repair weilbore 
casings, p^ines, or stnicturai supports. 

The apparatus 2320 preferably includes a support member 2325, an 
expandable tulnilar member 2330, an expansion cone 2335, one or more upper 
seaing membere 2340, and one or more sealing members 2345. 

The support marnber 2325 is preferably adapted to be coupled to a surface 
location. The support member 2325 is further coupled to the expansion oone 2335. 
The support member 2325 may, for ttcample. be conventional oommerdally 
available slide wire, braided wire, colled tubing, or drilling stock material. 

The expandable tubular member 2330. is removably coupled to the 
expansion oone 2335. In a preferred embodiment, the expandable tubular member 
20^ further includes one or more upper and lower sealing members. 2340 and 
2345, on the outside surface of the expandable tubular member 2330 in order to 
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optmaHy seal the interffioe between the mpandable tutnjiar member 2330 and the 
welfeofB casing 2300 and the open hole \ivenbore section 2305. 

In a pruned embodimeht. the expandable tubular member 2025 further 
includes a loiwer section 2350. an Memwdiate secUcn 2355, and an upper sectton 
5 2360. In a. prefeired embodiment, the wall thicknesses of the lower and 
bitennediate sections. 2350 ani 2355. are less than the wall thidaiess of the upper 
section 2360 in order to optimaHy facilitate the radial expansion of the expandable 
tubular member 2330. In a prefened embodiment^ the bwer section 2350 of the 
expandabte ttrixiiar member 2330 includes one or rnore slots 2365 adapted to 

10 pennit a fluidic sealing material to penetrate the lower section 2350. 

In a preferred embodimfant, the expandable tubular member 2330 Is further 
provided substantially as disclosed in one or rnore of the following: (1) U.S. utility 
patent application serial no. 08/454,13^^ attorney dodcet no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 

15 application no. 60/1 1 1.293, attorney docket no. 25791 .3. filed on 12/7/1998; (2) U.S. 
i^iity patent appfication serial no. 09/510,913, attorney dodwt no. 25791 .7.02, filed 
on 2/23/2000. whteh claimed the benefit of the filing date of U.S. provisionial 
applcation no. 60/121.702. fitod on 2/2S/1999: (3) U.S. utility patent appHcatton 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000, which 

20 dabniBd the benefit of the filing date of U.S. prtyvisiohal appHcatton no. 60/1 19,61 1, 
attorney docket na 25791.8; (4) U.S. utility patent apptteation serial no. 09/440,338. 
attorney docket no. 2S791 .9.02. filed on 11/15/1999. which daimed the benefit of 
the filing date of U.S. provistonal applteatton no; 60/108.568, attorney docket no. 
25791.9. fited on 11/16.1998; (5) U.S. pixyvlstonal patent applicatton np. 60/183,546, 

25 filed on 2/18/2000; (6) U.S. utility patent appiteatton no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provistonal appfication no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utility patent 
applicatton no. 09^12.895, attorney docket no. 25791.12.02, filed on 2/24/2(M)0, 
which claimed the benefit of the filing dates of U.S. provisional applicatton no. 

30 60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
application no. 60/154,047, attorney docket no. 25791.29, fited on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which daimed the benefit of the filing date of U.S. provistonal serial no. 
60/121.907. attorney docket rto. 25791.16. filed on ^26/1999; (9) U.S. utKty patent 

35 appltoatton no. 09/588,946. ^tomey docket no. 25791:17.02. fited on June 7. 2000, 
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wtiich dabrad the benefit of tlie filing date of U.S. provisional patent application 
serial no. 6(yi37.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.& 
utility patent application no. 08/559.122, attorney docket no. 25791.23.02. filed on 
4/2W2000. vtMch claimed the benefit of the filing dale of U.S. provisionai appNcattoh 
no. 60/131,106. attorney docket no; 25791.23, filed on 4/26/1999; (11) U.8. 
proviskNial application no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provlskxiai appiicatkm no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provlsfcmal patent appHcatidn serial na 
60/162.671. attorney docket no. 25791.27, filed on 11/1/19^9; (14) U.S. providonal 
appOcation no. 60/159.039, attorney docket no. 25791.36, filed oh 10/12,1999; (15) 
U.S, provisional patent applteation no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1909; and (16) U.S. proviskinal patent application no. 60/165,228. 
attorney docket no. 25791.^. filed on 11/12/1999. the disctosures of which are 
incorporated herdh by reference. 

The expanston cone 2335 is prsferably coupled to ttie support memt)er 
23^. The expansion cone 2335 is further preferably removably coupled to the 
expandable tubular nramber 2330. The expansion cone 2335 is preferably adapted 
to radially expand the expandable tubular member 2330 when the expanskxi cone 
2335 Is axlaHy displaoed relative to the expandable tubular member 2330. 

In a preferred embodiment, the expanskm cone 2335 is provided 
substantieily as disdosed In one or more of the following: (1) U.S. utility patent 
appiteatkm serial no. 09/454,139. attorney docket no. 25791.3.02. .filed on 
12/3/1999, whk:h claimed the benefit of the filing date of U.S. provtsional patent 
applteatton na 60/111.293. attorney docket no. 25791.3, filed on m/1998; (2) U.S. 
utility patent applkatton serial no. 00/510.913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. which dalmed the benefit of the fiflng date of U.S. provistonal 
applkation no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appitoatton 
serial no. 09/502.350. attorney docket no; 25791.8.02. filed on 2/10/2000. whteh 
claimed the benefit of the filing date of U.S. provistonal applteatton no. 60/119.611, 
attorney docket no. 25791.6; (4) U.S. utility patent applicatton serial no. 09/440.338, 
attomey docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provistonal application no. 60/108,558. attomey docket no. 
25791.9, filed on 1 1/16.1998; (5) U.S. provistonal patent appltoaUon no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attomey docket 
no. 25791.11.02. flted on 3/10/2000, which claimed the benefit of the filing date of 
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U.8. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
appGotlon no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the twnefit of the fOing dates of U.S. provisionai application no. 
60/121.641. attorney docket no. 25791.12, filed on 2/26/1969 and U.S. ploviskNWl 
appUcaUon no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (6) 
U.S. uHiity applicatmn no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2/24/2000, which daimiBd the twnefit of the fBing date of U.S. provMonal serial no. 
60/121,907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. ut'lity patent 
application no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000, 
which daimed the t>enefit of the filing date of U.S. provisional patent appDcatlon 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent appllcatton no. 09/559,122, atlonney docket no. 25791,23.02. filed on 
4/26/2000, which daimed the benefit of the filing date of U.S. provistonal application 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional applicatton no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. proviskNial application no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provi8k>nal patent application serial no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisionai 
applcatton no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. pravistonal patent appficatton no. 60/159.033, attorney docket no. 25791.37, 
filed on 10/12/19»^. and (16) U.S. pfovistonai patent applteatkm no. 60/165,228, 
attorney docket no. 25791.39. filed on 11/12/1999. the disdosures of whteh are 
incorporated herein by refiBrence. 

The upper sealing member 2340 is coupled to the outside surface of the 
upper , section 2360 of the «xpandable tubular member 2330. The upper sealing 
member 2340 is preferably adapted to flukJIdy seal the Inlerfaoe between the 
radially expanded upper sedton 2360 of the expendable tubular member 2330 and 
the wellbore casing 2300. The upper sealing rttember 2340 may be any ntmiber df 
conventtonal commercially available seating members. In a preferred embodiment, 
the upper sealing member 2340 is a vlton mbber In order to optimally provkJe toad 
carrying and pressure sealing capacity. 

The tower sealing member. 2345 is preferably coupled to ttie outsMe surface 
of the upper section 2360 of the expandable tubular member 2330. The lower 
sealing member 2340 Is pr^erably adapted to fluWidy seal the interface between 
the radially expanded upper section 2360 of the expandable tubular member 2330 
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and the open hole weHbore section 2305. The lower seaRiig member 2345 may t>e 
any number of conventional commerdally available sea^ IhapiefeniBd 
embodiment the lower sealing member 2345 is viton rubber in order to optimally 
provide load carrying and seaftig capacity. 
5 As iiluslrated in FIG. 23a, the apparatus 2320 is preferab^ positioned within 

the welibore casing 2300 and the open hole wellbore section 2305 with the 
expandable .tubular member 2330 posfUpried in overlappir^ relation to the wellbore 
casing 2300. 

As illustrated in FIG. 23b. in a prefenBd embodiment, a quantity of a 
10 hardeinabie fluldic sealing material 2365 is then Injected Into the open hole wellbore 
section 2305 proximate to the lower section 2350 of the extendable tubular member 
2330. The sealing material 2365 may be any number of conventionai commercially 
available sealing materials such as, for example, cement and/or epoxy redn. In a 
preferred embodiment, the hardenable fluidic sealing material 2365 at least partially 
15 enters the slots provided in the lower section 2350 of the expandable tubular 
member 2330. 

As illustrated in FIG. 23c, the hardenable fluidic sealing material 2365 is 
pr^erably then permitted to at least partially cure. In this manner, the lower section 
2350 of the expandable tubular member 2330 Is anchored to the open hole wellbore 
20 section 2305. 

In an attemative embodinnent, a oorhpressiUe cement and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
member 2330 and the weHbore casing 2300. The compressible cement and/or 
epoxy is then permitted to at least partially cuife prior to the initiation of the radial 
25 expansion process. In this manner, ian annular structural support and fluMic sea^ 
provided aroimd the tubular rnenriber 2330. 

As illustrated in FIG. 23d, in a preferred embodiment, the expansion cone 
2335 is then axially displaced by applying an axial force to the support member 
2325. In a preferred embodiment the asdal displacement of the expansion cone 
30 2335 radially expands the expandable tubular ^member 2330 into intimate contact 
with the walls of the wellbore casir^ 2300. 

As illustrated In FIG. 23e, in a prefenred embodiment, after the expmidable 
tubular member 2330 has been completely radially expanded by the axial 
displapement df the expansion cone 2335. a new section of wellbore casing is 
35 forined that preferably indudes the radially expanded tubular niember 2^^ 
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outer annular layer of a fluidic sealing material. More generally, the apparatus 2320 
is used td repair or forni weBbore casings, pipelines, and stmctural supports. 

Referring to FIGS. 24a to 24c, an attemative embodiment of an apparatus 
and method for coupling an expandable tubular mentt)er to a preexisting structure 
wD now be descrfbed. Rfiiferrbig to Fig. 24a, a wellbore casing 2400 and an open 
hole wellbore section 2405 are positioried within a subtenanean fonnation 2410. 
The weKbpre casing 2400 and the open hole wellixm section 2405 may be 
positkyied in any orientation from the yerticai direction to approximately the . 
horizontal direction. 

In a preferred embodiment, an apparatus 2420 is utilized to fbrni a new 
section of wellbore casing , within the open hole wellbore section 2405. ^4ore 
generally, the apparatus 2420 is preferably utilized to fonm or repair wellbore 
casings/pipeHnes, or structural supports. 

The apparatus 2420 preferably includes a support member 2425, an 
expmdable tubular member 2430, an expansion cone 2435^ a coupling 2440, a 
packer 2445, a mass 2450, one or more upper sealing members 2455, and one or 
mors sealing members 2460. 

The suM)ort member 2425 is preferably adapted to be coupled to a surface 
kxation. The support member 2425 is further coupled to the expansion cone 2435. 
The support member 2425 is preferalriy adapted to convey electrical, 
communication, and/or hydraulic signals to and/or from the padcer 2445. The 
support member 2425 may, for exarnple, be conventional commercially available 
s9ck wire, braided wire, coiled tubing, or drilling stock material. 

The expandable tubular member 2430 is removably coupled to the 
expansion corie 2435 and the packer 2445. The expandable tubular member 2430 
is further preferably coupled to the mass 2450. In a prefen«d embodirnent, the 
expandable tubular member 2430 further includes one or more upper and tower 
seaKng members, 2455 and 2460, on the outside surface of the expandable tubular 
member 2430 in order to optimally seal the interface t>etween the expandable 
tubular member 2430 and ttie wellbore casing 2400 and the open hole weilbcm 
section 2405. 

In a prsfened embodiment, the expandable tubular member 2430 further 
Includes a tower section 2465, an intermediate section 2470, and an upper section 
2430. In a preferred embodiment, ttie wall ttiicknesses of ttie tower and 
intennediate sections, 2465 and 2470. are less ttian ttie wall ttiickness of tite upper 



iBecUon 2475 in orde^ to optbnaly fadittate the radial expansion of the expandable 
tubular meipt)er 2430. In a prebrred embodiment, the lower section 2465 of the 
«(p«idabie tubidar member 2430 is coupled to the mass 2450. 

In a preferred embodiment, the expandable tobular member 2430 is further 
provided substantially as dtectosed in one or inore of the follow^ 

The expansion cone 2435 is preferably coupled to the support member 2425 
and the coupling 2440. The expansion cone 2435 is further pfMsrably removably 
coupled to the expandable tubular member 2430. The expansion opne 2435 Is 
prefwably adapted to radially expand the expandable tubular member 2430 vyhen 
the expansion cone 2435 Is axialiy displaced relative to the expandable tubular 
member2430. 

In a prefenBd embodiment, the expansion cone 2435 is provided 
substontlally as dlsdosed In ohe or more of the following: (1) U.S. utility patent 
apiriication serial no. 09/454.139. attbmey docket no. 25791.3.02, filed on 
12^1999, which claimed the benefit of the filing. date of U.S. pravistonal patent 
application no. 60/111.293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
idility patent applicatton serial no. 09/510,913. attorney dodcet no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
applcatibn no. 60/121.702. fited on 2/25/1099; (3) U.S. utility, patent appiicatton 
serial no. 09/502.350. attomey docket no. 25791.8.02, filed oh 2/10/2000, viMch 
claimed the ben^ of the flHng date of U.S. prdvlskMnal applicatton no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent applteation serial no. 08M40.338. 
attom^ docket no. 25791.9.02. fited on 11/15/1^, whk:h claimed the benefit of 
the filing date of U.S. provistonal appllcatton no. 60/108.558. attorney docket no. 
25701.9, filed on 11/16.1998; (5) U.S. provisional patent appiicaUon no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent applkatton no. 09/523.460, attomey docket 
no. 25791.1 1.02, fited on 3/10/2000, which daimed the benefit of the fifing date of 
U.S. provlskNial application no. 60/124.042, filed on 3/1 1/1999; (7) U.S. utility (Mrtent 
application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
whidi daimed the benefit of the filing dates of U.S. provisional applicatton no. 
60/121.841, attomey docket no. 25791.12, fited on 2/26/1999 and U.S. provistonal 
applicatton no. 60/154.047. attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attomey docket no. 25791.16.02. filed on 
2/24/2000. which daimed the benefit of the filing date of U.S. provistonal sertel no. 
60/121.907. attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
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application na 08/588.946, attorney docket no. 25791.17.02. filed on June 7. 2000. 
wttlch claimed the benefit of lite fling date of U.S. provisional patent application 
serial no. 60/137.998. attorney dddcet no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. wtik:h claimed ttie lienefit of ttie filing dale of U.S. proviso 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisk)nal applkation no. 60/146.203. attorney docket na 25791.25^ filed on 
7/29/1999; (12) U.S. prDvisk>nal applicatton no. 60/143.039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. proviskMial patent apptkstlon serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provtetorial 
applicatk)n no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisfonai patent application no. 60/159.033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent appRcation no. 60/165,228. 
attorney docket no. 25791.39, filed on 11/12/1999. the disctosures of whteh are 
Incorporated herein by reference. 

The coupling 2440 is prt^erably coupted to the support member 2425 and 
th» expansion cone 2435. The coupling 2440 is preferably adapted to convey 
electrical, pommunleatlon, and/or hydiaiiik; signals to andtor from the packer 2445. 
The coupling 2440 may be any number of cbnventkMial support members such as. 
for example. commerdaUy avaHable slick wire, brakied wire, coiled tubing, or drilling 
stock material. 

The packer 2445 is coupled to the coupling 2440. The packer 2445 is further 
removably coupled to the tower sectton 24i55 of the expandable weiibore casing 
2430. The packer 2445 is prefierably adapted to provkle sufficient frictlonai force to 
support the tower sedton 2465 of the expandable weiibore casing 2430 and the 
mass 2450. The packer 2445 may be any number of oonventtonal oommerdally 
available packers. In a preened embodiment, the packer 2445 is an RTTS packer 
available from HaOiburton Energy Services in order to optimally provkje multiple sets 
and releases. In an altemative embodiment, hydraufic slips may be substitutad tor. 
or used to supplement, the packer 2445. 

The mass 2450 is preferably coupled to the lower section 2465 of the 
expandal}le tubular member 2430. The mass 2450 is preferably selected to provide 
a tensile toad on the tower section 2465 of the eiqpandable tubular member 2430 
that ranges from about 50 to 100 % of tha yiekl point of the upper sectton 2475 of 
the expMfidable tubular ntomber 2430. In tills manner, when ttie packer 2445 is 
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released* the axial force provided by the mass 2450 optimally radially expands and 
extrudes the expandable tubidar member 243^ 

The upper sealing member 24S5 is preferably coupled to the outside surfece 
or the upper sedion 2475 of the expandable tubular member 2430* The upper 
5 sealing nnember 2455 is preferably adapted to fluidicly seal the interface between 
the radially expanded upper secKon 2475 of the expandable tubular member 2430 
and the wsHbore casing . 2400. The upper sealing member 2455 may be any 
number of conventional commercially available seaBng members. In a preferred 
embodiment, the upper seaOng memb^ 2455 is viton rubber in order to optirnally 

10 provide load canying and pressure sealing capacity. 

The lower sealing member 2460 is preferably coupled to the outside surfece 
of the upper section 2475 of the expandable tubular member 2430. The lower 
seaBng member 2460 is preferably adapted to fbldiciy seal the interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the open hole wellbore section 2405. The lower sealing nrtember 2460 may be 
any number of conventional cdnunerdaliy available sealing members. In a preferred 
embodiment, the lower seafing member 2460 is viton rubber in order to optimally 
provide lead bearing and staling capadfy. 

As Blustnaited in FIG. 24a, the apparatus 242Q is preferably positioned within 

20 : the welB)or!e casing 2400 and the open hole weflbore section 2405 with the 
expandable tubular noember 2430 positioned in overlapping relation to the wellbore 
casing 2400. In a prefenned embodiment the weight of the mass 2450 is supported 
by the support rnemtier. 2425, the expansion cone 2435, the coupBng 2440, the 
padcer 2445, and the lower section 2465 of the expandable tubular member 2430. 

25 In this manner, the intermediate section 2470 oT the expandable tubular member 
2430 preferably does not support any of the weight of the mass 2450. 

As illustrated in FIG. 24b, in a prefenBd embodiment, the padcer 2445 is 
ttien released frem connection with the lower section 2465 of the expandable tubular 
member 2430. In Wis manner, the mass 2450 is preferably now supported by the 

30 support member 2425, expansion cone 2435, and the lower and intermediate 
sections, 2465 and 2470, of the expandable tubular memt>er 2430. In a preferred 
embodiment, the weight of the mass 2450 then causes the expandable tubular 
member 2430 to be radially expanded by, and extaided off of, the expansion cone 
2435. in a preferred enrd)Odiment, during the extausion process, the position of the 
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support member 2425 is adjMsled to ensure an overtepplng relation between the 
e)qMndabie tubular member 2430 and the! vraltoore casing 240^ 

In an aHemotive embddboerit. a oompressble dement and/or epo)^ is 
ir^jeded into the annular space between the unes^anded portion of the tubular 
member 2430 and the wfislibore c»ing 2400 before and/or during the extrusion 
process. The compressible cement and/or epoxy is then preferably permitted to at 
least partialiy cure prior to the initiation of the radial expansion process. In this 
manner, an annular stnictural support and ftoldto seal is provided around the tubular 
member2430. 

As illustrated in FIG. 24c In a prefened embodiment, after the expandable 
tubular member 2430, has been completeiy extruded off of the expansion cone 2435, 
a new sedton of welibore casing is formed that preferably Includes the ladiaHy 
expanded tubular member 2430 and ah outer annular layer of a fluidic sealing 
matBftel. More generally, the apparatus 2420 is used to repair or form welibore 
casings, pipelines, and structural supports. 

In an aRemative embodiment, the mass 2450 is positioned on top of the 
upper section 2475 of the tufaiiilar member 2430. In a prefianed embodiment, the 
mass 2450 is (iabricitad from a thick waled tubular member that is concentric with 
respect to the support member 242S, and also rests on top of the upper sedton 
2475 of the tubular member 2430. In this manner, when the expansion cone 2435 
exits the tubular member 2430. the expansion cone will cany the mass 2450 out of 
the weiibope 2405. 

Referring to FIGS. 25a to 25c an aitemativa embodiment of an apparatus 
and method for coupling an e]qrandable tubular member to a preexisting structure 
will now be described. Refsnlng to Fig. 25a. a welibore casing 2500 and an open 
hole welibore sectton 2505 are positioned wMiln a subterranean fonnation -2510. 
The weUt>ore casing 2500 and the open hole welibore sedlon 2505 may be 
positioned in any orientatton fipom the vertical direction to approximately the 
horizontei direction. 

in a prefienned emtxxjiment, an apparatus 2520 is utilized to fonm a new 
section of welibore casing within the open hole welibore section 2505. More 
generally, ttw apparatus 2520 is preferably utilized to form or repair welibore 
casings, pipelines, or stnictural supports. 

The apparatus 2520 preferably includes a support member 2525, an 
mpandabte tobular member 2530, an expartsion cone 2535, a chamber 2440, an 
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end plate 2545, one or more upper Bealing members 2555. and one or more sealing 
members 2560. 

The support member 2525 is preferably adapted to be coupled to a surbce 
location. The support member 2525 is further coupled to the expanston conis 2535. 
5 The support member 2525 is preferably adapted to convey fiuidic materials to and/or 
firom the chamber 2540. The support member 2525 may, for example, be 
conventional commercially ayailabto s\\dk wire, braided wire, coiled tubing, or drilling 
stock material. 

The expandiable tubular member 2530 is removably coupled to the 
10 expahsiOT cone 2535. In a prefened embodiment, the expandable tubular member 
2530 further includes one or more upper and tow^ sealing members, 2555 and 
2560. on the outside surface of the expandable tubular member 2530 in order to 
optimaliy seal the interface between the expandable tubular memt>er 2530 and the 
welibore^casing 2500 and the open hole wetlbore section 2505. 
15 In a prefened embodiment, the expandable tubular member 2530 further 

includes a lower section 2565, an intermediate section 2570, and an upper section 
2530. in a prefened embodiment^ the wall thicknesses of the lower and 
intennediato sedtone, 2565 and 2570, are less than the wall thickness of the un}er 
sectton 2575 in order to optimally facilitate the radial expanston of the expandable 
20 tubular member 2530. 

In a preferred embodiment, th^ tower section 2565 of the expandable tubular 
member 2530 further includes the chamber 2540 and the end plate 2545. 

In a preferred embodiment, the expandable tubular member 2530 is further 
provkJed substantially as disdosed in one or mor^ of the fblk3^ (1) U.S. utility 

25 patent applicatton serial no. 09/454,139, attorney docket no. 25791.3.02, fifed on 
12/3/1999. whfeh daimed the benefit of the filhg date of U.S. provistonal patent 
application no. 60/111.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510.913, attorney docket no. 25791.7.02, fifed 
on 2/23/2000, which daimed the benefit of the filing date of U.S. provisional 

30 application no: 60/121.702, filed on 2/25/1999; (3) U.S. utility patent appltoatton 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000. which 
daimed the benefit of the filing date of U.S. provisional applicatton no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent applicattori serial no. 09/440.338. 
attomey docket no. 25791.9.02, fifed on 11/15/1099. which cteimed the benefit of 

26 the ffling date of tJ.S. provtetonai applicatton no. 60/108.558. attomey docket no. 
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25791.9. filed on 11/16,1998; (5) u:s. provisional patent application no. 60/183.546. 
filed on 2^18/2000; (6) U.S. utility patent applicatian no. 09/523.460. attorney docliet 
no. 25701.11.02. fitod on 3/10/2000. wliich daimed the twnefit of ttie filing date of 
U.S. pravisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utnty patent 
applicaiion no. 09/512.895. attorney docket no. 25791.12.02. fitod on 2/24/2000. 
wtiicti daimed the l)enefit of the ffling dates of U.S. provisional application na 
60/121.841. attorney dodtet na 25791.12. fitod on 2/26/1999 and Us. provisional 
application no. 60/154.047, attorney docket no. 25791.29. fitod on 9/16/1999; (8) 
U.S. utility appltoation no. 09/511.941, attorney docket no. 25791.1«.02. fitod on 
2/24/2000. whteh daimed the benefit of the filing date df U.S. provlstonal serial no. 
60/121,907. atlomey docket no. 2579116, fitod on 2/26/1999; (9) U.S. utility patent 
applkatlon no. 09/588,946. attorney docket no. 25791.17.02, filed on June 7, 2000, 
whk^ daimed the benefit of the filing date of U.S. provisional patent appKcation 
serial no. 60/137.998, attorney docket no. 25791.17; filed on 6/7/1999; (10) U.S. 
utfllty patent am>licatk)n no. 09/559.122. attorney docket no. 25791.23.02* fited on 
4/26/2000. which claimed the twnefit of the filing date of U.S. provistonai applicatkm 
no. 60/131.106. attorn^ dodcet no. 25791.23, filed on 4/26/1999; (11) U.S. 
Pfoviskmal applicatton no. 60/146.203. attorney docket no. 25791.25. fitod on 
7/29/1999; (12) U.S. provtokmal applkatlon no. 60/143.039. attorney docket no. 
25791.26, fitod on 7/9/1999; (13) U.S. provisional patent appKcatton serial no. 
60/162.671. attorney docket no. 25791.27. fitod on 11/1/1999; (14) U.S. provistonai 
applteation no. 60/1$9.039. attorney dodcet no. 25791.36. fitod on 10/12,1999; (15) 
U.S. provtotonal patent appUcatton no. 60/159,033. attorney docket no. 25791.37, 
fitod on 10/12/1999; and (16) U.S. provtotonal patent appHcatton no. 60/165.228. 
attorney docket ho. 25791.39, filed on 11/1^1999. the dtodosures of which are 
inoorporated herein by reference. 

The expansion oon^ 2535 is preferably oouptod to the support member 
2525. The expansion oone 2535 is further preferably removably oouptod to the 
expandable tubutor member 2530. The expanston oone 2535 Is preferably adapted 
to radially expand the expandable tubutor merTd)er 2530 when the expansion cone 
2535 to axi£dly displaced relative to the expandabto tubutor memtler 2530. The 
expansion cone 2535 is ferther preferably adapted to convey fluUic materiato to 
and/or from the chamber 2540. 

In a preferred embodiment, the expanskm oone 2535 is provided 
substenttolly as disdosed in one or mors of the foltowing: (1) U.S. utility patent 
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application serial no. 09/454.139, attorney docket na 25791.3.02. filed on 
12/3/1999. wiiich claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utniy patent application serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. which dainMd the b&nm of ttw filing date of U.S. proviskNtal 
appOcatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utHity patent application 
serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000. which 
daimed the benefit of the filing date <tf U.S. provisnnal application no. 60/119,611^ 
attorney docket no. 25791.8; (4) U.S. utility patent appUcatlon serial no. 00/440.338, 
attorney docket no. 25791.9.02, filed on 11/15/1990, which claimed the benefit of 
ttw filing date of U.S. piovistonal application no. 60/108,558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent appiicatton no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent appiicatton no. 09/S23,460, attorney docket 
no. 25791:11.02. filed on 3/10/2000, which claimed ttie benefit of ttie fUing date of 
U.S. provistonal appltoatton no. 60/124.042. filedt>ri 3/11/1999; (7) U.S. utility patent 
applteatton no. 00^12.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which daimed tiw benefit of the filing dates of U.S. provistonal appiicatton no. 
60/121.841. attorney docket no. ^1.12. filed on 2/26/1999 and U.S. previsional 
appiicatton no, 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (6) 
U.S. utility appiicatton rto. 09/511.941. attorney docket no. 25791.16.02, filed on 
2/24/2000, wMch daimed (he benefit of the fDIng date of U.S. previstonal serial no. 
60/121.907. attorney dodwt no. 25791.16. filed on 2/26/1999; (9) US. uttlity patent 
appiicatton no. 00^.946. attorney docket no. 25791.17.02. filed on June 7, 2000. 
which claimed ttw benefit of ttie filing date of U.S. provistonal patent applicaUon 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10). U.S. 
utility patent appltoation no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000. whtoh daimed ttie ben^ of the filing date df U.S. provisional applteatton 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, fited on 
7/29/1999; (12) U.S. provistonal appiicatton no. 60/143.039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
applteatton no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/1 59,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent applteatton no. 60/165.228. 
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attorney docket no. 25701.39. filed on 11/12/1999. the disclosures of wtiich aie 
incQfporated tierein l)y reference. . 

The chamtwr 2540.is defined by the interior portion of the lower secUoji 2565 
of the expandable tubular member 2530 below the expansion oone 2535 and above 
the end plate 2545. The chamber 2540 is preferably adapted to contain a quantity 
of a fluidic materials having a higher density than the fluldic nrateri^ 
expandable tubular member 2530. 

The upper sealing member 2555 is preferably coupled to the outside surface 
of the upper section 2575 of the expandable tubular member 2530. The upper 
sealing member 2555 is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the weRbore casing 2500. The upper sealing member 2555 may be any 
number of conventional commercially ayailabte sealing members, in a preferred 
embodiment, the upper sealirig merrdwr 2555 is vlton nibber in order to optimally 
provMe load carrying and pr^ure sealing capacity. 

The lower sealing member 2560 is preferably coupled to the outside surfece 
of the upper section 2575 of the expandable tubular member 2530. The lower 
sealing member 2S60 Is preferably adapted to fluididy seal the Interface between 
the redlaRy expanded upper section 2575 of the expandable tubular member 2530 
and the open hole wellbore section 2505. The fewer dealing member 2560 may be 
any number of conventional commercially available sealing members. In a prefened 
embodiment, the lower sealing member 2560 Is vHon nibber In order to optimally 
provide load carrying and pressure sealing capacity. 

As illustrated In FIG. 25a, the^apparatus 2520 is preftsrably positioned within 
the wellbore casing 2500 and the open hole wellbara section 2505 with the 
expandable tubular member 2530 positioned In overfapping relafion to the wellbore 
casing 2500. 

As illustrated In FIG. 25b, a quantity of a fliiidic rhateriai 2580 having a 
density greater than the density of the fluldic material within the region 2585 outside 
of the expandable tubular member 2530 is injected into the chamber 2540. In a 
prefBrrad embodiment, the difference in hydrostatic pressure between the chamber 
2540 and the region 2585, due to the differences in fluid der^ities of these regions, 
causes the expandable tubular member 2530 to be radially expanded by, and 
extmded off of. the expansion cone 2535. In a preferred embodiment, during the 
extmsion process, the position of the siipport member 2525 is ad^isted to ensure an 
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overlapping relation between the expandable tubular member 2530 and the weUbore 
casing 2500. In a preferred embodiment, the quantity of the fluidic material 2580 
initially injected Into the chamber 2540 to subsequent 
chamber 2540 increases during the extrusion process. In this manner, ttigh 
5 pressure pumping equlpnr^nt to ^ically not requinMl, or the need for it to at least 
minimized. Rather, in an etompiary embodiment, a column of the fluidic material 
2580 is rnaintained within the support nriember 2525. 

in an altemaUve embodiment, a compressible cement and/or epoxy to 
injected into the annular space between the unexpanded portion of the tubular 
10 member 2530 and the wellbore casing 2500 before and/or during the extrusion 
process. The cornpressible cement and/or epoxy is then preferably pemnitted to at 
least partially cure prior to the Initiation of the radial expansion process. In thto 
manner, an annular structural support and fluidic seal to providied areund the tubular 
member 2530. 

15 As illustrated In FIG. 25c, in a preferred embodiment, after the expandable 

tubular member 2530 has been completely exbuded off of the expansion cone 2535, 
a new section of wellbore casing to fbmned that preferably includes the radially 
wpanded tubutor mennber 2530 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 25i20 to used to repair or form wellbore 

20 casings, pipelnes, and structural supports. 

Referring to R6S. 26a to 26c an alternative embodiment of an apparatus 
and method for coupling an expandable tubular misrnber to a preextoting structure 
will now be described. Referring to Fig. 26a, a wellbore casing 2600 and an open 
hole wellbore section 2605 are positibned within a subterranean fbnmation 2610. 

25 The wellbore casing 2600 and the open hole wellbore section 2605 may be 
posittoned in any orientation from the vertical direction to approximately the 
horizontal direction. 

In a preferred embodiment, an apparatus 2620 to utilized to fomn a new 
section of wellbore casing witiiin the open hoto wellbore section 2605. More 

30 generally, ti)e apparatus 2620 is preferably utilized to fomn or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus' 2620 preferably includes a support member 2625, an 
expandable tubular member 2630, an expansion cone 2635, a slip joint 2640, an 
end plate 2545, a chamber 2650, one or more slip members 2655, one or more 
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sealing members 2870. one or more upper sealing members 2675. and one or more 
lower seaHng members 2680. 

The support membm- 2625 preferably adapted to be coup(ed to a surfece 
location. The support meml)er 2625 is further coupled to the expansion cone 2635. 
The support member 2625 is prefsraUy adapted to convey fluidic materials to and/or 
ftom the chamber 2640. The support member 2625 may. for example, be 
conventional oommefdaHy avaiiable elicit wire, braided wire, coiled tubing. ordriUng 
stock matoriai. 

The expandable tubular member 2630 is removably coupled to the 
expansion cone 2635. in a preferred embodiment, the expandable tubular member 
2630 further includes one or more upper and lower sealing rnembers. 2675 and 
2680. on the outside surface of the expandable tubular member 2630 in order to 
optimally seal the interface between the expandable tubular member 2630 and the 
wellbore casing 2600 and the open hole wellbore sedion 2605. 

In a preferred embodiment, ttie expandable tubular member 2630 further 
includes a lower section 2685. an intemnedlate section 2690, and an upper section. 
2W5. in a preferred embodiment, the wall thidtnesses of the lower and 
Intamwdiate sections, 2685 and 2690, are less than the wedl thickness of the upper 
section 2695 In order to optimally i^cililate the radjai expanston of the expandable 
tobular member 2630. 

in a prefsned endxxiiment. the tower section 2685 of the expandable tubular 
member 2630 houses the slip Joint 2640. the end plate 2645. the sHps 2655. and the 
seaUng members 2670. in a preferred embodiment the Interior portion of the tower 
section 2665 of the expandaUe tobular member 2630 below the expansion cone 
2635 and above the end plate defines the chamber 2650. in a piefened 
embodiment, the tower section 2685 of the expandabte tubular member 2630 further 
includes one or more of the anchoring devtow described above with reference to 
FIGS, la to 25c. 

In a prefemed embodiment, the expandable tubular member 2630 is further 
provided substantiaiiy as disclosed in oiie or more of the foltowing: (1) U.S. utility 
patent application sertal no. 08/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1 ,293, attorney docket no. 25791 .3. filed on 12/7/1 998j (2) U.S. 
utility patent applteation serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
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applicalion na 60/121,702. filed on 2/2S/1999: (3) U.S. uifliiy patent applicatbn 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefN of the filing diato of U.S. provisionai application no. 60/119.61 1. 
attorney docket no. 2S791.8; (4)U.S. utility patent appDcation serial no, 09M4p.338. 
attorney docket no. 25791.9.02. filed on 11/15/1099. whteh claimed ttie benefit of 
ttw filing date of U.S. provisionai application no. 60/108.558, attorney docket na 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed tite benefit of ttie filing date of 
U.S. provistonal appDcaUon no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895. attorney docket no. 25791.1Z02, filed on 2/24/2000. 
which claimed ttie benefit of tiYe filing dates of U.S. provistonal application no. 
60/121,841. attorney docket no. 25791.12, fited on 2/26/1999 and U.S. provistonal 
appitoation no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. uti% appik:ation no. 09/511.941. attorney docket no. 25791.16.02, filed on 
2/24/2000. whteh daimed the benefit of ttie filing date of U.S. provisionai serial no. 
60/^21,907. attorney docket no. 25^1.16, fited on 2/26/1999; (9) U.S. utility patent 
appHcation na 08/588.046. attohiey docket no. 25791.17.02. fited on June 7, 2000, 
which daimed ttw benefit of Vhe fBing date of U.S. provistonal patent application 
serial no. 60/137,998. attorney docket no. 25791.17, fited on 6/7/1999; (10) U.S. 
utility patent appHcation no. 09/559.122, attorney docket no. 25791.23.02. fBed on 
4/26/2000. wNch daimed the benefit of ttie fiBng date of U.S. provistonal applicatton 
no. 60/131,106. attpniey docket no. 25791.23, fited on 4/26/1999; (It) US. 
provisional ^plteation no. 60/146,203. attorney docket na 25791.25. fited on 
7/29/1999; (12) U.S. provisionai applicatton no. 60/143.039, attorney dodiet no. 
^791.26, filed on 7/9/1999; (13) U.S. provistoncd patent appHcation sericri no, 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. proviskmai 
appfication na 60/159,039. attomey docket na 25^91.36. fited on 10/12,1999; (15) 
U.S. provistonal patent application no. 60/159.033, attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application rio. 60/165,228. 
attomey docket no. 25791.39, filed on 11/12/1999. ttie disdosures of whteh are 
incorporated herein by reference. 

The expanston cone 2635 is preferably cou;^ to ttie support member 2625 
and ttie slip joint 2640. The expanston cone 2635 is furOier preferably removably 
coupled to ttw expandabte tubuter member 2630. The expansion cone 2635 is 
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preferably adapted to ladiaHy expand the exparidable tubutar member 2630 when 
the expansion cone 2635 is axiaily displaoed relative to the expandable tubular 
member 2630. The expansion oone 2635 is further preferably adapted to convey 
fydic materials to and/or from the chamber 2650. 

In a preferrsd embodiment, the expansion cone 2635 is further providiBd 
substanflaDy as disclosed in one Or ihore of the following: ^ (1) U.S. utility patent 
application serial no. 08/454,139. attorney docket no. 257913.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provislonal patent 
applcation no. 60/111.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applkattoh serial no. 09^10.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
appicatkm no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent applcatton 
serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000. whfch 
claimed the benefit of the filing date of U.S. provistonal applicatton no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent appllcatkm serial' no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U S. provistonal appllcatkm no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provlstonal patent applteatlon no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application nO. 09/523,460, attorney docket 
no. 25791.11.02. filed on 3/10/2000. whk:h claimed the benefit of the filing date of 
U.8. provistonal applicatton no. 60/124.042. filed on 3/11/1999; (7) U.S. utiitty patent 
appikBtton no. 09/512.695. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provistonal applteatton no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
applicatton no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. uMy applkatkm no. 09/511.941; attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the fiifefig date of US. provision^ serial no. 
60/121.907. attorney docket no. 25791.16. fitod on 2/26/1999; (9) U.S. utility patent 
appBcatton no. 09/588.946, attorney docket no. 25791.17.02. filed on June 7. 2000. 
which claimed the benefit of the filing date of U.S. provisional patent applicatton 
serial no. 60/137,998. attorney docket no. 25791.17. fited on 6/7/1999; (10) U.S. 
utility patent application no. 09^9.122. attomey docket no. 25791.23.02, filed on 
4/26/2000. whteh claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106. attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional applicatkxi no. 60/146.203. attomey docket no. 25791.25. filed on 
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7/29/1999: (12) U.S. provisional application no. 6<yi43.039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 26791.27. fiied on 11/1/1999; (14) O.S. provisional 
appikatkm no.,60/159.039. attorney docket na 25791.36. filed on 10/12.1999: (15) 
5. U.S. provisional patent application np. 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent applteatton no. 60/165.228. 
attorney docket no. 25791.39. filed on. 11/12/1999. the disclosures of witicti are 
incorporated herein by reference. 

The slip joint 2640 is ccHipted to the expansion cone 2635 and the end plate 
10 2645. The slip Joint 2640 is preferably adapted to penmit the end plate 2645 to be 
axiaOy displaoed relative to the expansion cone 2635. In this manner, the size df the 
chamber 2650 is variable. The sHp joint 2640 may be any number of conventional 
conrvnercially available slip Joints modified In accordance with the teachings of the 
present disclosure. 

15 The slip joint 2640 plreferebly includes an upper member 2640a, a resilient 

member 2640b, and a lower member 2640a The upper member 2640a is coupled, 
to the expansion cone 2635 and the resilient member 2640b. The upper member 
2640a is movably coupled to the lowdr nnember 2640b. The upper member 2640a 
preferably includes one or more fluid passages 2640aa that penrtit the passage of 

20 fMdic materials. The lower member 2640b is coupled to the end plate 2645 and the 
resilient member 2640b. The lower member 2640b Is movably coupled to the upper 
member 2640a. The lower member 2640b preferably includes one or more fluid 
passages 2640ba that pemnH the passage of fluidic materiais. The resilient member 
2640c Is obi^rfed between the upper and lower members. 2640a and 2640b. the 

25 resilient member 2640c is preferably adapted to apply an upward axial force to the 
end plate 2645. 

The end plate 2645 is coupled to the slip joint 2640. the slips 2655, and the 
sealing members 2670. The end plate 2645 Is preferably adapted to seal off a 
portion of the interior of the lower section 2685 of the expandable tubular member 
30 2630. The end plate 2645 b further adapted to define, in combinatioh with the 
expandable tubular member 2630. and the expansion cone 2635. the chamber 
2650. 

the chamber 2650 is defined by the interior portion of the lower section 2685 
(tf the expandable tubular member 2630 below the expansion cone 2635 and above 
35 the end plate 2645. In a preferred embodiment the pressurization of the chamber 
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2650 causes the expanston oone 2635 to be axially dbH>tooed arid thereby radially 
expand the expandable tubular member 2630. . The chamber 2650 Is preferably 
adapted to move upwardly wtthin the expandable tubular rmmber 2630 as the 
expansion oone 2635 and . end plate 2645 are axially displaced within the 
expandable tubiJtar member 2630: 

The slips 2655 are Coupled to the end plate 2645. The slips 2655 are 
preferably adapted to permtt the end plate 2645 to be displaced in the upward axial 
direction; but prevent axial displacement of the end plata 2645 in the downward 
direction. In this nianner, the (chamber 2650 is pressurized by injecting fluidic 
materials into the chamber 2650. Because the end plate 2645 is maintained In a 
substantially stationary position, relative to the expandable tubular ntemtier 2630, 
during the Injection of pressurized fluidic materials into the chamber 2650. the 
pressurization (rfthe chamber 2650 pref«rably aidally displaces the expansion cone 
2635. In a prefened embodiment, when the slip Joint 2640 is fully extended, the slip 
Joint 2640 then displaces the end plate 2645 in the upward axial directbn. In a 
preferred embodiment, when the spring force (rf the elastic menrAer 2640c of the slip . 
joint 2640 is greater than the fluidic pressurtaaUon force Withh the chamber 2650. 
the end plate 2645 is displaced in the upward axial dlrecUon. 

The sealing members 2670 are coupled to the end plate 2645. The sealing 
membere 2670 are further prefenA>ly sealingly. coupled to the interior walls of the 
w^andable tubular member 2630. In this manner, the chamber 2650 is optimally 
pressurized during operation of the apparatus :^20. 

The upper sealing nnembei- 2675 Is pr^rably coupled to the outside surface 
of the upper secHon 2695 of the expandable tubular member 2630. The upper 
seaVng member 2675 is preferably adapted to fluidicly seal the interface between 
the radially expanded , upper section 2695 of the expandable tubular member 2630 
and the weilbore casing 2600. The upper sealing ntember 2675 may be any 
number of conventional conmerdally available sealing members. In a preferred 
embodiment the upper sealing member 2Q75 is viton rubber in order to optimally 
provide load carrying and pressure sealing capacity. 

The lower sealing member 2880 is preferabty coupled to the outside surface 
of the upper section 2695 of the expandable tubular member 2630. - The lower 
seafing member 2680 is preferably adapted to fluidicly seal the interface between 
the radially expanded upper section 2695 of the expandable tubular member 2630 
and the open hole weilbore section 2605. The lower sealing member 2680 may be 
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any number of conventional commercially available searing members, in a prefened 
embodiment, the lower seabig member 2680 is viton rubber in order to opflmally 
provide load carrying and pressuTB seaBng capacity. 

As Husirated in RG. 28a. the apparatus 2620 is praferabiy positioned within 
5 the wsObore casing 2600 and the open hole wellbdrB section 2805 witti the 
expandabla tubular member 2630 positioned in overlapping relation to the wslibore 
casing 2600. In a prsfefred embodiment the lower section 2685 of ttwexpandaM 
tubular member 2630 is then andiored to the open hole weilbore sedion 2605 using . 
one or nmre of the apparatim and rnethods described above witt^ 
10 iato25a 

As illustrated in FIG. 26b. tiie radial expansion of ttie expandable tubular 
member 2630 is then Initiated by. (1) applying an upward axial force to the 
expanskxi cone . 2635; and/or (2) pressurizing the chamber 2650 by Injecting a 
pressurized fluidic material into the chamber 2650. 

15 - In a prefenred embodiment, the expandable tubular member 2630 Is ra<fiatiy 

expanded by applying an upward axial force to the expansion cone 2635. In a 
preferred embodiment, once the slip joint 2640 is fiilly extended, the end plate 2645 
is then axiaiiy dtepiaoed in the upward direction. In this manner, the end plate 2645 
follows the expansion oone 2635. In a prefened embodiment, the chamber 2650 is ' 

20 pressurized when the frictional forces exceed a predetenfdnec^ value. In this 
manner, the axial disptecement of tlw expansion cone 2635 is provided by applying 
an axial fwoe that Is selecHveiy suppleihented by pressurizing the chamber 2650. 

In an alternative embodiment, a compressibto cement and/or epoxy is 
injected into the annular space between the unexpended portion of the tubular 

25 member 2830 and the welbore casing 2600 before and/or during the extrusion 
process. The oornpressl)to cement and/br epoxy> then prefeiabiy perirrittod to at 
least partially cure prior to the initiation of the radial expanston process, in this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member2630. 

30. As illustrated in FIG. 260. in a prefened embodiment, after the expandable 

tobular member 2630 has been completely extruded off of the expansion cone 2635. 
a new section of weilbore casing is formed that prefmbly includes the radially 
expanded tubular iriember 2630 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2620 is used to repair or form weilbore 

35 CBSings, pipelines, and structural supporte. 



Referring initially to FIG. 27. a preferred method 2700 of coupling an 
expandable tubular member to a preexistihg eirucbjre indudes the steps oh (1) 
coupling the expandable tubular member to the preexisting, structure by axially 
displacing an expansion cone: end (2) radially expanding the expandable tubular by 
applying direct radial pressure. 

in a preferred embodiment, as iliustrated in FIG. 28. in step 2705. an 
expendable tubular member 2805 is coupled to e preexisting weiibdre casing 2810 
positioned wiittiin a subtenwean fbnmation 2815. In a prefenred embodiment the 
\MeObore casing 2810 further includes an outer ahntilar layer 2820 of a fluidic sealing 
material such as, for example, cement The expandable tubular member<2805 mey 
be coupled to the preexisting wellbore casing 2810 using any number of 
conventional comiherciaHy available methods for coupling an expandable tubular 
member to a preexisting structure such as, for example, pulling an expansion cone 
through a tubular member, or pushing an expansion cone through a tubular member 
using a pressurteed fluldic material. In a preferred embodiment the expandable 
tubular member 2805 is coupled to the preexisting structure 2810 using one or more 
of the apparatus and methods disclosed in the foilowing: (1) U.S. utility patent 
application serial no. 0^454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.8. provisfonal patent 
application no. 60/111.293. attorney dodcet no. 25791^3. fled on 12/7/1998; (2) U.S. 
utflHy patent appication serial no. 09/510.913. attorney dodcet no. 25791.7.02. fited 
on 2/23/2000. which dalmed the benefit of the fRIng date of U.S. provisional 
applicatbn no. 60/121 JQ2, filed on 2/25/1999; (3) U.S. utiUly patent application 
serial no. 08/502.350, attorney dodcet no. 25791.&02, fited on 2/10/2000, vvhich 
dahned the benefit of the fUlhg date of U.S. provisional application na 60/119.611. 
attorney docket na. 25791.8; (4) U.S. utility pateiit applicatton serial no. 09/440,338, 
attomey docket no. 25791.9.02, filed on 11/15/1999, whteh dalmed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney dcicket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent appOcation no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attomey docket 
no. 25791.11.02, filed on 3/10/2000, which dalmed ttie benefit of the filing date of 
U.S. provistonal application no. 60/124.042* filed on 3/11/1999; (7) U.S. utility patent 
appUcation no. 09/512,895. attomey docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841. attorney docket ho.,25791.12. filed on 2/26/1999 and U.S. provistonal 
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application no. 60/154,047, attorney docket no. 25791.29, filed on 9/15/1999; (8) 
U.S. utilKy application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, whteh ddmed the t>enent of the filing date of U.S. provistonal serial no. . 
60/121.907, atloniey docket no. 25791.16, filed on 206/1999; (9) U.S. utility patent 
5 appHcafion no. 09/588.946. attorney docket no. 25791 .17.02. filed on June 7, 2000, 
which claimed the t)enefit of the filing, date of U.S. provisional patent appllcatkdh 
serial no. 60/137,998. attorney docket no/25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. attorney docket no. 25791.23.02, filed on 
4/26^000, which claimed the t)6nefit of the filing date of U.S. provisional application 
10 no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
(provisional applk:ation no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional appltoatk)n no. 60/143,039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonat patent applteation serial no. 
60/162,671 , attorney docket no. 25791 ,27, filed pn 1 1/1/1999; (14) U.S. provisional 
15 applk:ation no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. proviShxial patent application no. 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. proyistonal patent applicatton no. 60/165.228, 
attorney docket no, 25791.39, filed on 11/12/1999. ttie disclosures of whteh are 
incorporated herein t>y reference. In a praferred embodiment, the amount of radial 
20 expanston provided in step 105 ranges from atXKit 5% to 20%. 

In a preferred embodiment, as illustrated in FIG. 29. in step 2710, at least a 
portton of the expandable tubular member 2805 is further radially mpanded by using 
a radial expanskm toot 2905 to apply direct radial pressure to the expandable 
tubular mennber 2805. The radial expansion tool 2905 may be any number of 
25 oonventtonal radial expanston tools suttable for applying direct raidial pressure to ia 
tubular mefTrt)er. . In a praferred embodiment, the radial expansion tool 2905 is 
provided substantially as disclosed on one or moria of the following U.S. Patents: 
5,014,779 and 5.083,608, ttie disclosures of which are Incorporated herein by 
reference, in a preferred embodiment, ttie amount of radial expansk>n of the 
30 expandable tubular member 2805 provided in step 2710 ranges up to about 5%. In 
a preferred emt)odiment, ttie radial contact pressures generated by the radial 
expansion tool 2905 in step 2710 range from about 5.000 to 140,000 psi. in order to 
optimally plastically deform the expandable tubular member 205 to the final desired 
geometry. 
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In a preferred embodiment, the radial expansloh provided in step 2705 is 
Inniled to the portion of the expandat)le tubular meml)er 2 
preexisting welibore casing 2810. In this, manner, the hjgh compressive forces 
typicaily required to radially expand the portion of the expandable tubular member 
2805 that overlaps with ttw pieexisthg weiibore casing 2810 are optimally provided. 

In an attemative erTtf)odimeriti ttie radicd expansion iri step 2705 radially 
expands the expandable tubular nriember 2805 to provide an inside diameter 
substantiaBy equal to the inside diameter of the pre-existing welibore casbig 2810. 
In this manner, a mono-diameter welibore casing is optimally provided.- 

Thus, the method 2700 provides a 2-step radial expansion process that 
uUiizes: (1) a relatively quldc method of radial expansion for the majority of the radial 
expansion; and (2) a high contact pressure method for the remaining radial 
expansion. In several alternative embodiments, the method 2700 is used to form or 
repair welibore casings, pipelines, or structural supports. 

The method 2700 further provides an apparatus and method for coupling an 
expandable tubular member to a preexisting stnjcture. The expandable hjbular is 
initiaily coi9>ted to the. prasxistbig structure by axiaiiy displacing an expansion cone 
within the expandable tUbuiar member. The expandable tubular member is then 
further radially expanded by appiybig a radial force to the expandable tubular. The 
apparatus and method have wide appiication to the formation and repair of weitoore 
casings, pipelines, and stmctural supports. The apparatus and method provide an 
efficient and reliable method for fonning and repairing waHbore casings, pipelines, 
and structural supports, in a preferred implementation, ttie initial radial expansion of 
the expandable tubular memiwr by axiaiiy displacing the expansion cone provide 
from about 5% to 25% of radial expansion, and the subsoquent apiriication of direct 
radial pressure to the expandable tubular member provides ah additional riadial 
expansion of up to about 10%. In this manner, the desired final geometry of the 
radially expanded tubular member is optlnruilly achieved In a time efficient and 
reliable manner. This nwthod and apparatus is particulariy useful In optimaiiy 
creating profiles and seal geometries for liner tops and for connections between 
jointed tubuiars. 

A method of coupling an expandable tubular member to a preexisting 
stnjdure has been described that includes positioning the tubular member and an 
expansion cone within the preexisting structure, anchoring the tubular member to 
the preexisting structure, axiaiiy displacing the expansion cone relative to the tubular 

107 



member by pulling the expamion qone through the tubular member, and lubricating 
the intertaoe between the expansion cone and the tubular member. In a preferred 
embodiment, lubricating the interfece between the expansion cone and the tubular 
member includes: injecting a lubricating fluid into the tralBng edge of the interface 
5 between the expansion am and the tubular member. In a preferred enrtbodiment, 
the lubricating fluid has a viscosity ranging finoih about 1 to 10,000 oentipotee. In a 
preferred embodiment, the injecting includes: injecting lubricating fluid Mo a tapered 
end of the expansion cone. In a preened embodiment, the Injecting Includes: 
injecting lubricating fluid kito the area around the axial midpoint of a first tapered end 

10 of the expansion cone. In a preferred embodiment, the injecting includes: Injecting 
lubricating fluid into a second end of the expansion cone. In a pnsferred 
embodiment, the injecting includes: injecting lubricating fluid into a tapeiBd first end 
and a second end of the expansion cone. In a prefen^d embodiment, the injecting 
Includes: injecting lutNicating fiuld into an Interior of the exi38nsion cone. In a 

IS preferred enrdxxiiment. the injecting includes: injecting lubricating fluid through an . 
outer surface of the expansion cone, in a prefenred embodiment the injecting 
includes: injecting the hibricaUng fluid Into a pturaiity of discrete locations along the 
trailing edge portion. In a prefened embodiment, the lubricating fluid inductee 
drilHng mud. In a prefenred embodiment, the lubricating fluid further includes: 

20 TorqTrim III, EP MudNb, and DrillN-Siid. In a preferred embodiment, the lubricating 
fluid includes torqTrim Hi, EP Mudiib. and Driii-N-Siid. In a preferred embodiment, 
the interfece between the expansion done and the tubuter member includes: coating 
the interior surface of the tubular member with a lubricant. In a preferred 
entbodiment, lubricating the interfece between the expansion cone and the tubuter 

25 member includes: coaUng the interior surfece of the tubuter rhember wtth a first part 
of a lubricant and applying a second part of the lubricant to the interior surfece of 
the tubuter mernber. In a prefened embodiriient the lubricant comprises a metallic 
soap. In a preferred emt)odiment the lubricant is selected from the group consisting 
of C-Lube-10. C-PHOS-58-M, and OPHOS-58-R. In a preferred embodiment the 

30 lubricant provides a sliding friction coeffictent of tess than sbout 0.20. in a prefened 
embodiment the lubricant is chemically bonded to the interior surfeoes of the tubular 
mend>ers. In a preferred embodiment, the lubricant is medianicany bonded to the 
interior surfaces of the tidnjter members. In a preferred embodiment the lubricant is 
adhesively bonded to the interior surfece of the tubular members, in a preferred 
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embodiment, the hjbrteant includes epoxy. mdylMJenum disulfide, graphite, 
aluminum, copper, alumisilicate arid poiyethyienepblyamine. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes piasttlonlng the tubular member and an expansion cone 
within the premisting stnidure, anchoring the tubiriar mend)er to the preexisling 
stnjcture. and axialy disjilacing the expansion cone relative to the tubular member 
by pulling the expaifision cone thnxigh the tubular member. The tubular member 
pr^srabty includes: an annular member. Including: a wall thidofiess that varies, less 
than about 8 %. a hoop yield strength that varies less than about 10 %, 
imperfections of less than about 8 % of the wall ti^cltness. no f^re for radial 
expansions of up to about 30 %. and no neddng of the walls of the annular member 
for radial ejqransions of up to about 25%. 

A method of poupiing a. tubular member to a preexeting structure has also 
been described that includes injecting a lubricating fluid Into the preexisting 
structure, positioning the tubular member and an expansion cone within the 
preexisting structure, anchoring the tubular member to the preexisting stnicture, and 
axialy displacing the expansion cone relative to the tubular member by pulling the 
expansion cone through the tubular member. In a preferred embodiment, the 
lubricating fluid includes: BARO-LUB GOLJ>-SEAL™ brand drilling mud lubricant 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that Includes positioning the expandable tutHdar 
member and gp expansion corie within the preexisting stmdure. anchoring the 
expandable tubular member to the preexisting ^cture. and 
axiaHy displacing the expansion obne relative to the expandable tubular member by 
puling the expansion cone through the expandable tubularmember. In a prefened 
embodirfient, the expandable tiibuiar member includes: a first tubular member, a 
second tubular member, and a threaded connection for coupling ttie first tubular 
member to the second tidHilar member. In a preferred embodiment, the threaded 
connection includes: one or more sealing members for sealing the interface between 
the first and second tubujar members. In a preferred err^Mdiment, the threaded 
connection comprises a pin and box threaded connection. In a prefened 
embodiment, the sealing mernbers are positioned adjacent to an erul portion of the 
threaded connection. In a prefened embodiment, one of the sealing members Is 
positioned adjacent to an end portioh of the threaded connection; and wherein 
another one of the sealing members is not positioned adjacent to an end portion of 
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the threaded oonnectim. In a preferred emtxxliment, a plurality of the seaHrtg 
meihberB are positioned a<4aoent to an end portion of the threadied connection. 

A method of coupling an expandable tubular member to a pieexisflng 
stnidure has also been described that includes postUonlng the expandable tubular 

5 member and an expansion oohe witMn the preexisHng structure, anchoring the 
expandable tubular member to ttie preexisting structure, and 
axiaOy dtepladng the expansim cone relative to the expandable tubular memt>er by 
pulbig the expansion cone through the expandable tubular member. In a prsferred 
embodiment the expandable tubular member includes a plurality of tubular 

10 members having threaded portions that are coupled to one another by the process 
of: 6oatir)g the threaded portions of the tutHJIar members with a sclent coupling the 
threaded portions of the tubular members, and curing the sealant In a preferred 
embodiment the sealant is selected from the group consisting of epoxies, 
thennosetting sealing compounds, curable sealing compounds, arid sealing 

IS compounds having polymerizable n)aterials. In a preferred embodiment the method 
further includes: inltialiy curing ttie sealant prior to radiaHy expanding the tubular 
members, and finally curing the sealant after radially expanding the tubular 
members. In a pr^rred embod^nt, the sealant can be stretched up to about 30 
to 40 percent after curing without failure. In a prefsned embodirnent the sealant is 

20 rssistant to conventional vipellbbre fluidic materials. In a preferred endxxllment, the 
matertal properties of the sealarit are substantially stable ftxr temperatures ranging 
from about 0 to 450 V. In a preferred ernbodiment the method further.includes: 
applying a primer to the threaded portions of the tubular members prior to coating 
the threaded portions cS the tubular members with, the sealant In a preferred 

25 embodlmertt the primer includes e curing catalyst In a preferred embodfrnent the 
primer is applied to the threaded portion of one of the tubular members and the 
sealant is applied to the threaded portion of the ptiier one of Vt\e tubular members. 
In a prefened embodiment, ttie primer includes a curing catalyst. 

A mettiod of coupling a tubular member to a preexisting structure has also 

30 been described that includes positioning the tubular memt>er and an expansion cone 
within the preexisting structure, anchoririg the tubular member to the preexisting 
structure, and axiaily displacing tiie expansion cone relative to the tubidar member 
by pulling the expansion cone ttnrough ttie expandable tubular member. In a 
preferred embodiment the tubular member includes: a pair of rings for engaging the 
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preexisting structure, and a sealing element positioned between the rings for sealing 
the interface twtween the tut)ular nneiiitier a^ 

A method of ooupRhg a tubular member to a preexisting structure has also 
been described that includes positioning the expandable tubular member and an 
expansion cone within the preexbtlng stmcture, anchoring the expandable bAular 
member to the preexisting structure, and axially displacing the expansion cone 
relative to the expandable tubular member by pulling the axpansion cone through 
the expandable tubular member ;ln a prsfenred embodiment the tubular member 
includes one or more slots. In a preferred embodiment, the slots are provided at a 
preexpanded portion of the tubular member. In a preferred embodiment, the slots 
are provided at a non-preexpanded portion of the tubular member. 

A method of coupling a tubular member to a preexisting structure has also 
been described that indudte positioriing the expandable tubular member and an 
expansion cone within the preexisting stnicture, anchoring the expandable tubular 
member to the preexisting structure, and axially displacing the expansion cone 
relative to the expandable tubular member by pulling the expansion cone through 
the expandable tubular member, In a preferred embodiment, the tobular member 
hdudes: a first preexpahded portion, an Intermediate portion coupled to the first 
prempanded portiori indudhg' a seailhg element, and a second preexpanded 
pqrtton coupled to the Intermisdiate portion. 

A method of coupling a tobular member to e preexisting structore has abb 
been described that includes positioning the expandable tubular member and an 
expansion cone within the preexisting structure, anchoring ttie expandable tobular 
member to the preexisting strudure, and axially displacing the expansion cone 
relative to the expandable tobular nnember by pulling the expansion cone through 
the expandabte tubular member by applying an axial force to the expansion cone. 
The axial force (xieferebly includes a substantially constant axial force, and an 
Increased axial force. In a preferred embodirT>ent. the increased axial force is 
provided on a periodic basis, in a prefenBd embodiment, the increased axial force 
Is provided on a random basis. In a prefened embodiment the ratio of the 
inaeased axial force to the substantially constent axial force ranges from aboiit 5 to 
40%. 

A method of coupling a tobular m6rnt>er to a preexisting stnjctore has ateo 
been described that includes positioning the tobular member and an expansion cone 
within the preexisting stnjctore, anchoring the tobular member to the preexisting 
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structure, and axially displacing the expansion cone reiative 1o the expahdal>le 
tubular memt)er by pushing and pulling ttie expansion cone through the expandable 
tubular member. In a preferred ernbodiment, pushing the expansion cone includes: 
ir^ecling a pressurized fluidic material into contact ¥rtth the expanston cone. 
5 A method of coupling a tubular member to a preexistirtg structure has also 

been described that includes positioning.the tubidar member and an expansion cpne 
iMthIn the preexisting structure, anchoring the tubular member to the preexisting 
structure, axially displacing the expansion cone relative to the tubular member tiy 
pulling the expansion cone through the expandable tubular member, and injecting a 

10 curable fluidic sealing material between the tubular member and the preexisting 
structure prior to axially displacing the expansion cone. 

A method of coupling a tubular member to a preexisting stmcture has also 
been descrit)^ that includes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 

15 stmcture by increasing the size of the expansion cone, and axially displacing the 
expansion cone relative to the tubular member by pulling the expansion cone 
through the tubular member. 

A method of coupllrig a tubular rhember to a preexisting structure has also 
been described that Indudes positioriing the tubular member and an expansion cone 

20 within the f»neexisting structure, anchoring the tubular member to the preexisting 
structure by heating a portion of the tubular member, and axially displacing the 
expansion cone relative to the tubular member by pulling the expansion cone 
through the tubular member. 

A method of ooupiing an expandable tulnilar member to a preexisting 

25 structure has also been descrit)ed that includes positioning the expandable tubular 
member, an expansion oonis, and an anchorfrig device within the preexisting 
stmcture, positioning the anchoring device above the expansion cone, andioring the 
expandable tubular member to the preexisting stmcture using tlie anchorbig device, 
and axially displadng the expansion cone. 

30 A method of ooupiing an expandable tubular member to a preexisting 

structure has also been described that includes positioning the tubular member and 
an expansion cone within the preexisting structure, explosively anchoring the tubular 
member to the preexisting structure, and axially displacing the expansion cone 
. relative to the tubular member. 
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A method of couplbig an expandable tubular to a preexisting structure has 
also been described that includes fbdiig the position off an expansion Qone within the 
prewisting structure, driving the expandable tubular member onto the expansion 
oone in a fbet direction; and axfally displacing the expansion cone in a second 
direction relative to the expandable tubular member. In a prefened embodiihent, the 
ftet and second directions are different 

A method of ^ ccnipling an expandable tubular member to a pree)dsting 
structure has also been described that includes placing the expandable tubular, an 
expansion cone, and a resilient ar^r within the preexisting structure, reledsing the 
resilient anchor, and axialiy displacing the expansion cone within the expandable 
tubular member. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes ptadng the expandable tubular 
member, an exparision cone, and an anchor into the preexisting structure, anchoring 
the expandable tubular merTd)er to the preexisting structure by: pivoting one or more 
engagement elements, and axialiy displacing the expansion oone. In a preferred 
embocfiment, pivcrting the engagement elements includes: actuating the 
engagement elements. In a preferred embodiment, pivoting the engagement 
elements hdudes: placing a quaritity of a fluldic material onto the engagenrant 
elements, in a preferred embodiment, pivoting the engagement elements includes: 
displacing the expandable tubular member. 

A method of coupling an mpandable tubular member to a preexisting 
structure has also been described that includes placing ttie expandable tobular 
member and an expansion cone into ttie preexisting structure, placing a quantity of 
a fluidic material onto ttie expandable tubular member to anchor the e)q>andable 
tubular member to ttie preexisting stnicture, and axialiy displacing ttie expanslori 
cone. In a prefenred enribodinfient, ttie fiuklic material compriMS a bsff^ In a 
preferred embodirhent, the fluldic material comprises a flex plug. 

A mettiod of coupling an expandable tobular member to a . preexisting 
structure has also been described tiiat includes positioning ttie expandable tubular 
member and an expansion cone into ttie preexisting structure, anchoring ttie 
expandable tobular member to ttie preexisting stmcture by injecting a quantity of a 
hardenable fluidic material into ttie preexisting sttuctore, at least partially curing ttie 
hardenable fluidic sealing material, and 
axialiy displacing ttie expansion cone. 
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A method of coupling an expanidable tubular member to a. preexisfing 
structure has also been described that includes placing the expandable tubiriar 
member and an expansion cone within the preexisting stnjdure, md applying an 
axial force tb the expandable tul)ular member in a downward dradion. 

A method of coupling in mpandable tubular member to a preexisting 
stmcture has also been described that: includes placing the expandable tubular 
member and an expansion cone within the preexisting stmdure. Injecting a quwrtHy 
of a first fluidic matened having a first density into the region of the preexisting 
structurs outside of the expandable tubular member, and injecting a quantity of a 
second fluidic material having a second density into a portion of the expandable 
tubular member below the expansion cone. In a prefened embodiment, the second 
density is greater than the first density. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes pladng the expandable tubular 
member and an expansion cone into the preexisting structiffe, anchoring the 
expandable tubular member to the preexisting structure, applying an axial force to 
the expansion cone, and pressurizing an interior portion of the expandable tubular 
member below the expansion cone. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member and an expansion cone into the preexisting stmcture, and applying an axial 
force to the expandsd)le tubular member 

An apparatus for coupling a tubular member to a preexisting structure has 
also been described that includes an expandable tubular member, an anchoring 
device cxiapted to couple the expandable tubular member to the preexisting 
structure, and an expartsion cone nrK>vably coupled to the expandable tubular 
member and adapted to radially expand the expandable tubular member. Including: 
a housing including a tapered first end arid a second end. one or more grooves 
fomned in tiie outer surface of the topered first end. and one or nnore axial flow 
passages fluididy coupled to the grooves. In a preferred embodiment, the grooves 
Include circumferential grooves. In a preferred embodiment, ttie grooves include 
spiral grooves. In a preferred embodiment, the grooves are concentrated around 
the axial midpoint of the tapered portion of the housing. In a prefened embodiment, 
the axial flow passages include axial grooves. In a preferred embodiment, the axial 
grooves are spaced apart by at least about 3 inches in the ctrcunrrferential direction. 
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In a preferred embodiment, the axial grooves extend from the tapered first erid of 
the body to the grooves. In a preferred emtiodinient the axial grcxiv^ 
the second end of the body to the grooves. In a preferred embodiment, the axial 
grooves extend from the tapered fbst end of the body to the second end of the body. 
In a prefenred embodiment, the axial ftow passages are positioned within me 
housing of the expansion bone. In a prefbned embodiment, the axial flow passages 
extend from the tapered firet end of the body to the grooves. In a prefened 
embodiment, ttie axial flow passages extend from the tapered first end of the body 
to the second end of the body. In a prefened embodiment, the axial flow passages 
extend from the second end of the body to the grtx>ve$. In a prefemed embodiment, 
one or more of the flow passages include Inserts having restricted flow passages. In 
a proferred embodiment, one or more of the axial flow passages include fVters. In a 
preferred embodiment, the cross sectional area of the grcxyves is greater than the 
cross sectional area of the axial flow passages. In a prefenred embodiment, the 
cross-sectional area of the grooves ranges firom about 2X10^ in^ to 5X10* inl In a 
prefened embodiment, the aross-secUonal area of the axial flow passages reng^ 
from about 2X10"^ In* to 5X10^ In*. In a prefened embodiment, the angle of attack 
of the first tapered end of the body ranges from about 10 to 30 degrees. In a 
preferred embodiment, the grooves are concentreted in a trailing edge porflon of the 
tapered first end. In a prefened embodiment, the angle of iricfination of the axial 
flow passages relative to the longitudinal axis of ihe expansion cone is greater than 
the angle of attack of this first tapered end. In a preferred embodiment, the grooves 
include: a flow channel having a flret radius of curvature, a first shoukJer posittoned 
on one skle of the flow channel having a second radius of curvature, and a second 
shoukier posiflmed on the other sMe of the flow channel having a third radii» of 
cun^ture. In a prefened embodiment, the first, second and third radii of cun/ature 
are substantial^ equal. In a preferred embodiment, the axial flow passages include: 
a flow channel having a first radius of curvaturb, a flrst shoulder positkMied on one 
side of the flow channel having a secorKJ radius of curvature, and a second shoukJer 
positioned on the other side of the flow channel having a third radius of curvature. 
In a preferred embodiment, the first, s^nd and third radii of curvature are 
substantially equal. In a preferred embodiment, the second radius of curvature is 
greater than the third radius of curvature. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
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anchoring device adapted to couple ttie expandable tutnilar member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular rnember and, adapted to radially expand the expanc^ In 
a preferred embodiment, the expandabiie tubular memt)er includes: an annular 
5 member, having: a wall thickness that varies less thm about 6 %, .a hoop yield 
strength that vairies less than about 10 %; imperfections of less than about 8 % of 
the wall thickness, no failure for r^ial expansions of up to about 30 %, and no 
necking of the walls of the annular member for radial expansk)ns of up to about 
25%. 

10 An apparatus for coupling an expandable tubular member to a preexisting 

structure has also been described that includes an expandable tubular member, an 
anchoring devfoe adapted to couple the expandable tubular member to the 
preexisting structure, and an expansbn cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 

15 a preferred embodiment, the expandable tubuteir member includes: a first tubular 
member, a second tubular nrtember, and a threaded connection for coupling the first 
tubular member to the second tubi^ memtier. In a prefsnned embodiment the 
threaded connection indudee: one or more sealing mennbers for sealing the 
interface between the first and second tubular members, in a preferred 

20 embodiment, the threaded connecUon comprises a pin and box threaded 
connection, in a prefened embodiment, the sealing members are positioned 
adjacent to an end portton of the threaded oonnectton. In a prefened embodiment, 
one of the seallrig members is positioned adjacent to an end portton of the tiireaded 
connection, and anottier.one of the sealing members is not posittoned adjacent to 

25 an end portton of the threaded oonnectton. in a preferred embodimmt, the plurality 
of the sealing members are positioned adjacent to an end portion of the threaded 
connection. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
30 anchoring device adapted to couple the expandable tubular member to the 
preexisting stmcture. and an expansion cone movably coupled to the expandable 
tubular member and adapted to radblly expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: a layer of a 
lubricant coupled to the interior surface of the tubular member. In a preferred 
35 embodiment, the lubricant (x>mprises a metelHc soap. In a preferred embodiment. 
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the lubricant is selected from the group consisting of OI-ul)e-10. C-PH0S-S8-IM, and 
C-PHOSWt in a preferred enni)odiment. the .lubricant provides a sliding friction 
coefBdent of less than about a20. In a preferred embodiment the lubricant is 
chemically bonded to the interior surface of the expandable tubular member. In a 
preferred embodiment, the lubricant is mechanically bonded to the interior surfece of 
the expamJable tubular member. In a preferred embocfiment the lubHcant is 
adhesively bonded to the interfor surface of the expandable tubular member, in a 
preferred embodiment, the lubricant includes epoxy, molybdenum disutfide, 
graphite, aluminum, copper, alumisilicate and poi^thytenepolyamine. 

An apparatus for coupling an expandable tubular member to a preexisting 
stmcture has also been described that includes an e3q>andabte tubular member, an 
anchorinji device adapted to couple the expandable tubular member to the 
preexisting stmcture. and an expansion cone movably coupled to the expandabte 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodfrnent. the expandable tubular member includes: a pair of tubular 
members having threaded portions coupled to one another, and a quantity of a 
sealant wittiln the threaded porttons iof the tubular members. In a preferred 
embodiment the sealant is selected from the group consisting of epoxies, 
thennosettii^ sealing compounds, curaUe sealing compounds, and sealing 
compounds having polymerizable materials. In a prefened embodiment the sealant 
includes an initial cure cyde and a final cure cyde. In a prefened embbdiment the 
sealant can be stretched up to about 30 to 40 percent without failure. In a preferred 
embodiment the sealant is resistant to conventional wellbora fluidic materials. In a 
preferred embodiment the material properties of the sealant are substantially stable 
for temperatures ranging from about 0 to 450 T. In a preferred embodiment the 
ttireaded portions of the tubular merrt)er8 indude a primer for improving the 
adhesion of the sealant to the threaded portions. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that indudes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone nrx)vably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a prefened embodiment the expandable tubular member indudes: a pair of rings for 
engaging the preexisting structure, and a sealing element positioned between the 
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rings for sealing the Intertaoe between the tubidar meml)er and the preexisting 
stnjdure. . 

An apparatus for ooupHng an expandable tubular niernber to a preexisting 
strudurs has also been deseribed thaft includes an expandable tubular member, an 

5 anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expanstoh cone movably coupled to the expandable 
tubular member and adapted to radially exparul the expandable tubular member. In 
a preferrsd embodiment, the expandable tubtdar member includes one or more 
slots. In a preferred embodiment, the slots ere provided at a preexpanded portion of 

10 tiie expandable tubular ntember. In a prsfenred embodiment, the slots are provided 
at a non-preexpanded portion of the tubular niember. 

An apparatus for coupling an expandable tubular m6rTtf>er to a preexisting 
structure has also been described that includes an e)(^ndable tubular member, an 
anchoring devios adapted to couple the e)q>andable tubular member to the 

15. preexisting ^cture, afid an expansion cone movably coupled to the expandable 
tubular memlier and adapted to radblly expand ttie expandable tubular member, in 
a preferred enribodiment, the expandable tutnilar rhember includes: a first 
preexpanded portion, an intermediate portion coupled to ttie first preexpanded 
portion indudlng a sealing element, and a second preexpanded portion coupled to 

20 ttie intemnediate portion. 

An apparatus for couplihg an expandable tubular member to a preexisting 
strudurs has also been described that hdudes an expandable titular menrdber. an 
anchoring device adapted to couple the expandable, tubular rnember to the 
preexisting structure, an expanston cone rnovabty owpled to the expandable tubular 

25 menr^r and adapted to radially expand the expandable tubular member, and a 
valveable fluid passage coupled to the anchoring device. 

An apparatus for coupling an exparidable tubular member to a preexisting 
strudurs has also been described that includes a first support member, a second 
support member coupled to the first support memt>er, an expansion cone coupled to 

30 the first support nDember, an expandable tubular member coupled to the expansion 
cone, and an anchoring device coupled to the second support member adapted to 
couple the expandable tubular memt)er to the praexisting structure. In a prefen^d 
embodiment, the anchoring device is positioned above the expansion cone. . In a 
preferred embodiment, the outside diameter of ttie expansion cone is greater ttian 

35 the Inside diameter of the expandable tubular member. In a preferred embodiment, 
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the outside diameter of the expansioh cone is apprminnately equal to the outside 
diameter of the expandable tubular mei^ 

An apparatus for coupling an expandable tirt>ular member to a preexisting 
structure has also been described ttiat includes a fbst support member, a second 
support nrtemberooufried to the first support nrieri^, an expmsion cone coupled to 
the first support member, an expandable tubular member coupled to the expansion 
cone, and an explosive anchoring device coupled to the second support merrd)er 
adapted to couple the expandable tubular member to the preexisting structure. 

An apparatus for coupling an expandable tubular mefnber te a preexisting 
structure has also been described that includes a support member, an expandable 
expanston cone coupled to the support member, and an expandable tubular 
member coupled to the expansion cone. 

An apparatus for coupling an expandable tubular member to a preexisting 
structurs has also been described that includes a support member, an expandable 
expansion cone coupled to the support member, and an expandable tubular 
member coupled to the expandable expansion cone. In a preferred embodiment, 
the expandable tubular member includes one or more anchoring devices. In a 
prefened embodiment, the mpandaUe tubular member includes a slotied end 
portion. 

An ^paratus for coupling an expandable tobular to a preexistir^ stmcture 
has also been de8cnl)ed that Includes a support member, an expansion cone 
coupled to the support member, ah expandable tubular member coupled to the 
expansion cone including one or more shape memory metal Inserts, and a heater 
coupled to the support member in opposing relatipn to the shape menrKxry metal 
mserts. 

An apparatus for coupling an expandable tubular member to a preexisting 
stmcture has also been described that includes a support member, 
an expansion cone coupled to the support member, an expandable tubular member 
coupled to the expandable expansion cone, and a resilient anchor coupled to the 
expandable tubular membo-. In a preferred embodiment, the resilient anchor 
Includes a resilient scroll. In a preferred embodinrient, the resilient anchor includes 
one or more resilient arms. In a preferred embodiment, the resffient anchor 
includes: one or more resilient radially oriented elements. In a prefened 
embodiment, the resilient anchor is adapted to mate with tiie expansion cone. 
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An expandable tubular merrd)er has also been described thaf includes an 
expandable tubular body, one or rnxm resilient panels coupled to the mpandable 
tubular body, and a release member reieasabiy coupled to the resilient panels 
adapted to controllably release the resilient panels. 
5 An apparatus for coupling an expandable tubular member to a preexisting 

stnjdure has also been described that includes a support member, 
an expansion cone coupled to the support member, an expandabte tubular member 
coupled to the expandable expansion cone, and an anchor coupled to the 
e)q)andabie tubular member, including: one| or more splices pivotally coupled to the 

10 expandable tubular member for engaging the preexisting structure. . In a preferred 
embodiment, the apparatus further includes one or more corresponding actuators 
for pivoting the splices. 

An apparatus for coupling an expandable tubular member to a preexisting 
stnjcture has also been described that includes a support member, 

15 an expansion cone ccHJpied to the support membei", an expandable tubular member 
coupled to the expandable expansion cone, and an anchor coupled to the 
expandable tubular member. Including: one or more petal baslcets pivotally coupted 
to the expandable faAular member. In a preferred embodiment, the apparatus 
further includes one or more cohesponding actuators for pivoting the petal baskets. 

20 An apparatus for coupling an exparidable tubular member to a preexisting 

stnjciure has also been described that includes a support member, an expar^n 
cone coupled to the support member, an expandable tubular member coupled to the 
expansion cone; including: a slotted portion provided at one end of the expandable 
tubular member. 

25 An apparatus for coupling isn mpandable tubular member to a preexisiing 

stmclure has also been described that includes a support member, an expansion 
cone, an expandable tubular member coupled to the expansion cone, a coupling 
device coupled to the support member and an end portion of the expandable tubular 
member, and a mass coupled to the end portion of the expandable tubular member. 

30 In a prefeoed embodiment, the weight of the mass is greater than about SO to 100 
% of the yield strength of the expandable tubular member! 

An apparatus for coupling an exparulable tubular member to a preexisttr>g 
structure has also been descrit)ed that includes a support member including a fluid 
passage, an expansion cone coupled to the support member, an expandable tubular 

35 member coupled to the expansion cone, a slip Joint coupled. to the expansion cone. 
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an end plate ooupied to the sUp Joint, a fluid chamtwr coupted to the fluid passage, 
the fluid chamber deflned tjy the interior portion of the expendable tubular member 
between the expansion oone and the end plate. 

A method of coupling a tubular member to a preexisting structure has been 
described that Includes positioning the tubular moivbw and an expansion cone 
within the preexisting structure. axiaBy displacing the expansion cone, removing the 
expansion cone, and applying direct radial pressurie to the first tubular member. In a 
preferred embodiment, axially displadhg the expansion cone includes pressurizing 
at least a portion of the Interior of the tubular member. In a preferred embodiment, 
axially displacing the expansion cone Includes: InJecHng a fluidic material into the 
tubular member. In a prefened embodiment, axially displacing the expansion cone 
includes: applying a tensile force to the expansion cone. In a prefened 
embodiment, axially displacing the expansion oone includes: displacing the 
expansion cone into the tubular member. In a preferred embodiment, axially 
displacing the expansion cone includes: displacing the expansion cone out of the 
tubular member. In a preferred embodiment, axially displacing the expansion cone 
radiaBy expands the tubular member by about 10% to 20%. In a prefened 
embodiment applying direct radial pressure to the first tubular member radially 
expands the tubular member by up to about 5%. In a prefened embodimerit, 
applying direct radial pressure to the tubular member includes applying a radial 
force at discrete locations. In a prefened embodiment, the preexisting structure 
includes a wellbore casing. In a preferred embodiment, the preexisting structure 
Includes a pipeline. In a preferred embodiment, the preexisting stnicture includes a 
stnjcturel support. 

An apparatus also has been described that includes a tubular member 
CQupled to a preexisting structure. The tobular member is coupled to the preexisting 
stnidure by the process of: positioning the tubular member and an expansion oone 
within the preexisting structure, axially displacing the expansion oorw, removing the 
expansion cone, and applying direct radial pressure to the tubular member, in a 
preferred embodiment, axially displacing the expansion cone includes: pressurizing 
at least a portion of the Interior of the tubular member. In a preferred embodiment, 
axially displacing the expansion cone includes: injecting a fluidic material into the 
tubular nrwnber. In a preferred embodiment, axially displacing the expansion cone 
Includes: applying a tensile force to the exparision cone, in a prefened 
embodirhent, axially displacing the expansion oone includes: displacing the 
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expansion oone into the tubular member In a preferred embodiment, axlally 
displacing the expansion oone Includes: displacing the expansion oone out of the 
tubular meiMber. Iri a preferred embodiment, axialiy displacing the exparision oone 
ra<Saiiy expands the tubular member by about 10% to 20%. In a preferred 

5 embodiment applying direct radtal pressure to the tabular member radially expands 
the tubular membw i)y up to about 5%. In a prefened einbodimeht* applying direct 
radial pressure to the tubular member includes applying a radial force at discrete 
locations. In a prefenned embodiment, the preexisting structure includes a wellbore 
casing. In a prefened enribodinrient, the preexisting structure irid In 

10 a prefefred embodiment, the preexisting structure includes a stnjctural support 

Although this detailed description has shown and described illustrative 
embodiments of the invention, this description contemplates a wide range of 
modifications, changes, and substitutions. In some instances, one may employ 
some features erf the prsseht inverition without a corresponding use of the other 

15 features. Accordingly, it is appropriate that readers should construe the appended 
daims broadly, and in a manner consistent with the scope of the Invention. 
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1. A system for ooupBng an expandable tubular meitiber to a preexisting 
structure, comprising: 

6 for positioning the tubular mernbw and an expansion cone 

preexisting structure; 

means for anchoring the tubular rnember to the preexisting 
means for axlally displacing the expansion cone relative to the tubular 
member by puHing the expansion cone through the tubular member and 
10 means for lubricating an interface between the tubular member and the 

expansion cone with a lubricant. 

2. The system of daim 1, wherein the means for lubricating the interim 
between the expansion cone and the tubular member includes: 

15 "»an8 for coating the interior surface of the tubular member with a first part 

of a lubricant; and 

nwans for applying a second part of the lubricant to the interior suifoce of the 
tubular member. 

20 3. The system of daim 1,vi*iereln the lubricant comprises a metallic soap. 

4, The system of daim 1. wherein the lubricant Is selected from the group 
consisting of CHLubo-10, C-PH0S-5Wi«. and <>PHOS-58-R. 

25 5. The system of daim 1. wherein the lubricant provides a sliding friction 
coefRdent of less than 0.20. 

6. The system of daim 1. v^erein the lubricant is chemically bonded to the 
interior surfaces of the tubular member. 

30 

7. The system of daim 1 . wherein the lubricant is mechanically bonded to the 
interior surfaces of the tubular member. 

\ 

8. The system of daim 1, wherein the lubricant is adhesively bonded to the 
35 interior surface of the tubular member. 
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9. The system of cMm 1, wherein the lubrteant includes epoxy, molybdenum 
disulfide, ophite, aluminum, oopper, alumisiHcate and pdyethytonepolyamine. 

5 10. The system of claim 1, wherein the expandable tubular 

a first tubular memben v 
a second tubular member, and 

a pin and box threaded connection for coupling the first tutHilar member to 
the second bjbular member, the threaded bonnectior) including: 
10 one or more sealing membere for sealing the interfeoe between the first and 

second tubular membere. 

11. The system of claim 10. wherein ttie sealing members are positioned 
adjacent to an end portion of the threaded connection. 
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12. The system of daim 10, wherein one of the seating membere is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
the sealing memtiere is not positioned adjacent to an end porUpn of the threaded 
connection. 

13. The system of claim 10. wherein a plurality of the sealing merribers are 
positioned adjacent to an end portion of the threaded connection. 



14. The system of dalm 1 , wherein the expandable tubular member includes: 

25 a plurality of tubular membere having threaded portions that are coupled to 

one another by the process of: 

coating the threaded portions of the tubular mmit>ere with a sealant; 
coupling the threaded portfdns of the tubular membere; and 
curing the sealant. 

30 

15. The system of dalm 14, wherein the sealant is selected from the group 
consisting of epoxies, themfiosetUng sealing compourKls. curable sealing 
compounds, and sealing compounds having polymerizable materials. 

35 18. The system of daim 14, fiirtherinduding: 
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means for Initially curing the sealant prior to radially expanding the tubular 
memberB; and 

means for finally curing the sealant after radially expending the tpbular 
members. 

5 ■ 

17. the system of dalm 14, wherein the sealant can be stretched up to 40 
percent after curing without failura. 

18. The system of daim 14, wherein the sealant is resistant to conventional 
10 wellborefluidicmatariate. 

19. The system of dalm 14, wherein the material properties of the sealant are 
substantially stable for temperatures ranging from 0 to 450^F. 

15 20. The system of dalm 14, further induding: 

. means for applying a prinrw to the threaded portions of the tubular members 
Pri» to coating the threaded porttons of the tubular nfwmbers with the sealant 

21. The system of dcrim 2b. wherein the primer includes a curing cata^st. 

20 

22. The system of claim 20, wherein the primer Is applied to the threaded portion 

of one of the tubular memb^ and the sealant Is applied to the threaded portion of 
the other one of the tubular members. 

S 23. The system of daim 20. wherein the primer Indudes a curing catalysL 

24. The system of dalm 1. wherein the expandable tubular member Indudes: 
a pair of rings for engaging the preexisting structure; and 
a sealing element positioned between the rings for. sealhg the interfoce 

0 betweeh the tubular member and the preexisting stnidure. 

25. The system of daim 1 , wherein the expandable tubular member indudes: 
a first preexpanded portion; 

an intemiediate portibn coupled to the first preexpanded portion including a 
5 seeing element; and 
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a second preexpanded portion coupled to the intermediatB portion. 



26. The systeniofciaiml.tMieiein the means for anchoring oom^^ 
for explosively anchoring the tubular member to the preexisting structure. 

5 ' 
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1. AmettKKlofcoupli,^anexpandabtetubularinembertoapreeri^ 
structure, comprising: 

anchoring the tutwiar nwrnlwtoths pr*exi8tirig stnKSiire 

^«"y^'»P'«*^'^»^expar«don«,neiBlativeto 

puning the expansion cone through the tubular memben and 

lubricating the Interface between the expansion ««e and the tubular 
10 member. 

2. Themethodofdaimi.whereinlubricatlngthelntBrfaoebetweenthe 
expanslorj cone and ihe tubular member includes: 

Injecting a lubricating fluid into the trailing edge Of the 1^^^ 
15 wpanslort cone and the tubular member. 

3^ ^"^of t^Jm 2. wherein the lubricating fluid has a vlscostt^ 

ftom about 1 to 10,000 pentlpolse. r wng 

20 4. The method of daim 2. wherein the injecting Includes: 

Injecting lubricating fhw Into a tapered end of ttie expansion 

5. The method of daim 2. wherein the Injecting includes: 

'"^^'^'"•>'<««"9fl"W'ntotheareaaroundfheaxlaimldpolntofalire^ 
25 tapered end Of the expansion cone. 

6. The method ofdaim 2. wherein the Injecting includes: 
Injecting lubricating fhild Into a second end of the expansion cone. 

30 7. The method of daim 2. wherein the Injecting includes- 

Injeding lubricating fluid Into a tapered first end and a second end of the 
expansion cone. 

e. The method of daim 2. wherein the Injecting indudes: 
35 •"^«*^''^«Mn9 fluid into an Interior of the expansion cone. 
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9. Ttra method of daim 2, whereh the ir^jeding includes: 
NecSng lubricating fluid thiough an outer suifeoe of the expand cone. 

10. Tlie method of daim 2, wherein the injecting includes: 

Injecting the lubricating fluid into a plurality of discrete locations aloi$ the 
tralOng edge portion. 

1 f . The method of dalm 2. whereih the lulm'cating fluid comprises: 
drflfingmud. 

1 2. The method of daim 2. wherein the lubricating fluid further indudes: 
ToiqTrimlli; 

EPMudlib:and 
DrillN-Snd. 

13. The method of daim 2, wherein the lubricating fluid comprises: 
TorqTrimlli; 

EPMudiib;and 
PriUN-Siid. 

14. The method ofdaiml. wherein lubricating the interface between the 
expansion cone and the tubular member indudes: 

coating the interior surfisoe of the tubular member with a lubricant. 

1 5. The method of daim 1 . wherein lubricating the interface between the 
expansion cone and the tubular member indudes: 

coating the interior surface of the tubular member with a first part of a 
lubricant; and 

applying a second part of the lubricant to the interior surface of the tubular 
member. 

16. The method of daim 14, wtterein the lubricant oomprises a metallic soap. 
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19. ^ Of Claim Hwhe^ln the M,ricanti8<^^ 
Intertor surfaces of the tubular members. 

Interior surfaces of the tubular members. 

Interior surface of the tubular members 

15 

2^ r "^"^ '"^^ "»W>dem.m 

dbulflde. graphite, aluminum, copper, aiumisllicate arKi polyethyter«polyamlr«. 

23. AmethodofcoupHiigatubularmembertoapiBexistlngstructure 
20 comprisirtg: ' 

structur*'"^'^ 

anchoring the tubularmemberto the preexisting structure: and 

a^l^d^PlaclngtheexpanslonconerBlatlvetothetubularmemberby 
pulling the expansion cone through the tubular memben 
wherein the tubular member Includes: 
an annular member. Including: . 

a waU thickness that varies less than about 8 %; 
a hoop yield strength that varies less than about 10 %; 
ImperfecUons of less than about 8 % of the wall thickness; 
no faflurefbriadlal expansions of up to about 30%; and 

about 2^'^'^*'*^'*^''''^*^*^"""'^'"^''^^^^^^ 
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24. A m^hod Of coupling a fibular member to a preexisting statcture, 
comprising: 

injeciing a lubricating fluid into the preexisting sliucture; 
positioning the tubular member and an expansion cone vyithin the pieexisting 
5 structure; 

anchoring the tubuler member to the preexisting stnjcture; and 
axially displacing the expansion cone relative to the tubular member by 
pulling the ttcpansion cone through the tubular member. 

10 25. The method of claim 24, wherein the lubricating fluid comprises: 
BARO-LUB GpLD^EAL™ brand driUing mud lubricant 

26. A method of coupling an expandable tubular member to a preexisting 
stnjcture, comprising: 

positioning the expandable tubular member and an expansion cone witWn 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axially displacing the eiqpanslon cone relative to the expandable tubular 
member by puiiing the expansion cone through the expandable tubular member. 
Wherein the expandable tubular member- includes: 
a flrst tubular member, 
a second tubular niember; and . 

a threaded conrwctlon for coupling the first tubular member to the second 
tubular member, the threaded connection including: 

one or more sealing members for sealing the interface between the first and 
second tubular members. 

27. The method of daim 26. vvherein the threaded connection comprises a pin 
and box threaded connection. 

28. The method of daim 26. wherein the sealing members are positioned 
adjacent to an end portion of the threaded connection. 

29. The method of daim 26, wherein one of the sealing members b positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
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5 P«^"«'a(flao«rttoanendpprtlonrt 

axally d^pladng the expansfon cone mlative to the 
member^pulling the expansion «,ne^^^ 

^^"»««'^'«tebtetubularmeml»rindudesapluraBtyofh^^^ 
15 ";*'«««hawng«^ 

ooaimg the threaded portions of the tulHilar memt^rs with a sealant: 

cpuplino the thrwded portions of the tubular menUjers; and 
curing the sealant 

20 ^Thernethodofclalnf,31.whe,Bhthes^^^ 

consisting of epoxies. IhennosetHng sealing compounds, curable sealing 
compounds, and seaHng compounds having polymerfeable materials 
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33. The method of dalm 31. further Including: 

initially curing the sealamprlor to radially expanding 



and 

finally curing the sealant afler radially exparKling the tubular 



members. 



30 :«p:ir'<:r:rr"-^^ 
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36. The method of daim 31 , wherein the material properties of the sealant are 
substantially stalile for temperatures ranging from about 0 to 450 7. 

37. The nwthod of daim 31, further including: 

5 applying a primer to the threaded portions of the tubular members prior to 

coating the threaded portions of the tubular membere with the sisalant 

38. The method of dalm 37, wherein the primer includes a curing catalyst 

10 39. The method of daim 37, wherein the primer is applied to the threaded portion 
of one of the tubular members and the seaiiant is applied to the threaded portion of 
the other one of the tubular mentfiers. 

40. The method of dalm 37, wherein the primer indudes a curing catalyst 

41 . A method of ooupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubujar member and an expansion cone within the preexisting 
structure; 

anchoring the tubular mmber to the preexisting stnjcture; and 
axiaily displadng the expansion cone relative to the tubular member 
pulling the expansion cone through the expandable tubular member 
vyherein the tubular rnernber indudes: 
a pirir of rings for engaging ttie preexisting stnicture; and 
a sealing^element positioned between the rings for sealing the interfece 
between the tubular member and the preexisting staidure. 

42. A method of coupling a tubular niember to a preexisang stnicture, 
comprising: 

pwitioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axially displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 
wherein the tubular member indudes one or more slots. 
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portion Of the tubular member. ■ 



44. 

Preexpanded portion of the tubutar member. 



The method of clafm 42. Wherein the Slots toe pi««ed at a no^ 
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45. Amethodofcouplingalubularmembertoapieexlstlngstruct^ 
comprising: 

P^^no the expandable tubular member and an expansion cone 
the preexisting stmcture: 

anchoring the expandable tubular member to the preexisting structure; and 
axlally displacing the expansion cone relative to the expandable tubular . 
member by pulling the expansion cone ttirough the expandable tubular member 

^A'heiein the tubular member includes: 
a flret preexpanded porUon; 

portion coupled to the first preexpa^^ 

sealing element; and 

a second preexpanded portion coupled to the intermediate portion 

48. Amethodofcbupllngatubularmembertoapreexistingstnicture 
comprising: 

positlonlnfl the expandable tubular member and an expansion cone wHhln 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting stnidure; and 
axlally displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member by 
applying an axial force to the expanslori cone; 
wherein the axial force includes: 
30 a substantially constant axial force; and 

an Increased axiai force. 
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47. The method of dalm 46. wherein the increased axial force Is provided on a 
periodic basis. 
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48. The method of claim 46, wherein the increased axial force is provided on a 
random basis. 



49. The nriethod of daim 46, wherein the ratk) of the increased a)dalft^ 
5 substantially omstanAaaddlforoe ranges from about 5 to 40%. 

51. A method of coupling a tubular rnemb«- to a. preexisting strocture, 
comprising: 

positimirtg the tubular mwnber and an expansion cone withfti the preexisting 
10 structure; 

anchoring the tubular member to the preodsting structure; and 
axialiy displacing the expansion cone retative to the expandable tubular 

member by pushing and pulling the expansion cone through the expandable tubular 

member. 

15 

5Z The method of dairn 51 , wherein pushing the expansion cone Includes: 

injecting a pressurized fiuidic rrtaterial into contact with the expansion cone. 

53. A method of coupling a tubular menribn- to a preexisting structure, 
20 comprising: 

positioning the tubular member and an expansion bone wHhln the preexisting 
structure; . 

anchoring the tubular member to the pre«dsting stmctur^ 

axialiy displacing the expansion cone relative to the tubular member by 
25 pulling the expansion cone through the expandable tubular member, and 

injecting a curable fluidic sealing material between the tubular member and 
the preexiking structure prior to adally dispiadng the expansion 

54. A method of coupling a tubular member to a preexteting structure, 
30 comprising: 

positioning the tubular member and an expansion pone within the preexisting 
structure; 

anchoring the tubular member to the preexisting stmcture by increasing the 
size of the expansion cone; and 
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■ ^"'^"O the tubular member to the preexfeH,^ 
portion of the tubular memben and ""ouiBDy heating a 

«dally displacing the expanstoncone ,^tive to the tubular member by 
P«iningtheexpan8loneonethroughthetubularmember. ^•>y . 

A h«hod Of coupling an expandable 
structure, oomprisihg: K-wwwong 

positioning the expandable tubular member, an expansion cone and an 
anchortng device M^ln the preexisting stnicture; "«>n^.andan 
P^«««onlng the anchoring device above the expansk^ cone- 

.eancC^r:;r"*'""'"~"*"'^^^^^^ 
•»"*''M«*Blh««|»«Blone6ne. 

staicture, comprising: ^ 
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25 structure; 
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wherein the first and second directions are different. 



59. A method of coupling an expandable tubular nfiernber to a preexisting 
structure, comprising: 

placing the expandable tubular, an expansion cone» and a resilient anchor 
within the preexisting dtmcttire; 

releasing the resilient anchor; and 

axially displacing the expansion cone within the expandable tubular member. 

60. A nrtethod of coupling an expandable tubular nrieniber toe pre 
structure, comprising: 

placing the expandable tubular member, an expansiori cone, and an anchor 
into the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure by: 
pivoting 6r» or more engagement elements; and 
axially displacing the expansion cone. 

81, The niethod of claim 60, wherein pivoting ttieengagernent elements 
includes: 

actuating the engagement elements. 

62. The method of daim 60, wherein pivoting the engagement elements 
includes: . 

placing a quantity of a fluidic material onto the engagement elerhents. 

63. The method of daim 60. wherein pivoting the engagement elements 

indudes: 

displadng the expendable tubular member. 

64. A method of coupling an expandable tubular member to a preexisUrig 
structure, comprising: 

piadng the expandable tubular member and an expansion cone into the 
preexisting structure; 

piadng a quantity of a fluidic material onto the expandable tubular member to 
anchor the expandable tubular member to the preexisting strudure; and 
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axlally dfeptadng Ihe exianslon cone. 
65. •^'»«»»dofdaim64.v^thefl^^ 
6 66. T^'^thodofdaimW.whe^.nthefluklic^m^^^ 

_anchoringtheexpandabtetub^^^^ 

imecBng a quanmy Of a ha«tenab.e fluWIcmateria, .nto the pree Jng s.™c.u« 
at least partially curing tt» hardenable flukJic sealing material- and 
axlally displacing tt» expansion cone. 
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W. A metr»d of coupling an expandable tubular member to a preexisting 
smjcture. comprising: * 

P^<*2«««P«n<tabletubularmemberandanexpa^^^ 
Preaxisting stnjdure; and 

directioT^"" P^'a' to the expandable tubular member In a down««rd 
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69. A method ofcoupling an expandable tulHilarmemberto a preexist^^ 
stnidure, comprising: 

preexisting structure; 

iniectingaquantityofafl^tfluidicmaterialhavingat^^ 
region of«^ preexisting structure outside of the expandable tubular memben and 

30 PO'^on of the expandable tubular member belo^r the expansion cone- 
v^erein the second density is greater than the fbst density. 

TO. Amethodofcouplinganexpandabletubularmembertoapreexisting 
stnidure. compri^: ■» 
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placing the expandable tubular member and an expansion cone into the 
preexisting strudure; 

anchoring the expandable tutelar member to the preexisting stmcture; 

applying an axial force to the expansion cone; and 

pressurizing an interior portfon of ttie expandable tubular immber below the 
expansion cone. 

71 . A method qf coupling an expandable tubular member to a preexisting 
strucbjre, comprising: 

placing the expandable tubular member and an expansion cone into the 
preexisting structure; and 

applying an axial force to the expandable tubular member. 

72. An apparatus for. coupling a tubular member to a preexisting structure, 
comprising: 

an expandable tubular mentor, 

an anchoring device adapted to couple the expandable tubular member to 
the premisting stmcture; end 

an expansion cone movabiy coupled to the expandable tubular member and 
adapted to radially expand the expandable tobular member, including: 

a housing Including a tapered first end and a second end; 

one or more grooves fbmned in the outer surface of the tapered firet end; and 

one or nrxra axial flow passages fluidicly coupled to tte gre 

73. The apparatus of claim 72, wfrarein the grooves oomprise circumferential 
grooves. 

74. The apparatus of daim 72, wherein the grooves comprise spiral grooves. 

75. The apparatus of daim 72, wherein the grooves are concentrated arour)d the 
axial midpoint of the tapered portion of the housing. 

76. the apparatus of daim 72. wherein the axial flow passages comprise axial 
groovK. 
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77. Theapparatu8ofdalm76.wh«»lntheaxial9rDw 
^^^inaminihetircm^^^^,^ Paoedapartbyat 

5 *aP«»dflrel end Of the body to the grooves. 

79. Theapparatu,of«telm76.wherelnthea)dalgrooves^^ 
second end of the body to Ihe grooves. 

tapered first end of the body to the second end of the body. 
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l^^T'^'^"''^"" passages aro positioned 

wRhIn the housing of the expansion cone. 

8Z Tj«appa«.usof^^^^ 

tapered firet end of ttie body to the grooves. 

20 L^^'l!!."^'^ """^ '^'^ ^ P^"*^^ extend from the 

20 tapered first end of the body to the second end of the body. 

second end of the body to the grooves. 

inserts having restricted How passagee. -» o 
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!Lr^ Tr"*"' ^ Of the grooves is 

greater than the cross sectional area of the axial flow passages. 

88. Theapparatusofctalm72.whereinthecro8s^ctlonalareaoflhegroo^ 
35 ranges from about ^10* In* to 5X10^ In*. 
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89. , The apparatus of daim 72, vi«wrelntNcro6fr«eG^ 
passages ranges from about 2X10^ in' to 5X10^ in'. 

90. The apparatus of dairn 72, wiiei^ the angle of attadt of the first tapered 
end of ttie body ranges from about 10 to 30 degrees. 

91 ; The apparatus of dalm 72, wherein the grooves are conoeritrated Id a trailing 
edge portion of the tapered first end. 

92. The apparatus of daim 72, wherein the angle of indination of the axia| flow 
passages relative to the longltudlnal axis of the expansion cone is greater than the 
angle of attad( of the first tapered end. 

93. The apparatus of daim 72. wherein the grooves indude: 
a flow dianrtei having a first radius of curvature; 

a first shoulder poettioned on one side of the flow diannei having a second 
retflus of curvature; and 

a second shoulder positioned on the other side of the flow channel having a 
third radius of ctffvature. 

94. The apparatus of daim 93, wherein the fir^ second and thiniradn of 
curvature are substantially equiri. 

95. The apparatus of daim 72. wherein the axial flow passages Indude: 
a flow channel having a first radius of curvature; 

a first shoulder positioned on one side of the flow channel having a second 
radius of cur>nature: and 

a secortd shoulder positioned on the other side of the flow channel having a 
third radius of curvature. 

96. The apparatus of claim 95,.wherein the first, second and third radii of 
curvature are substantially equal. 
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an expandable tubular menW 

f «^te<l to radially expand the expandable tubular member; 

wherein the expandable tubular member Includes: ' 
an annular member, having; 

awa"»'lcl(ne8»lhatvarie8les8thanabout8%: 

a hoop yield strength that varies less than about 10 %• 

Imperfecllons of less than about 8 % of the wau thicknw^ 

no failure for radial expansions of up to about 30 %; and ' 
^J^necWngofthewallsof^eannutermemberfb^ 

i 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and ^nowio 

ar^expanston cone movably coupled to the 

adapted to red«lly expand the expandable tubular member; 
wherein the expandable tubular member Includes: 
a first tubular member, 
a second tubular nwmber; and 

tububr * ""^ "'^ """^ to the second 

tubular member, the threaded connection Including- 

^ec^ndZiz:::""''""''" 
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100. The apparatus of daim 99, wherein the threaded connection comprises a 
pin and tmx threaded connection. 

101. The apparatus of daim 90, wherein the sealing menit>ere are posi^ 
ad^cent to an end portion (rf the threaded connection. 

102. The apparatus of daim 99. wherein one of the sealing memt)efs is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 

the sealing menritwre is not positioned adjacent to an end portioh of the thread^ 
connection. 

103. The apparatus of cliaim 99. wherein a plurality of the sealing memtiere are 
posWoned adjacent to an end portion of tto ttveaded connection. 

104. An apparatus for coupling an expandabte tubular meml)er to a preexisting 
stnjctuns, comprising: 

an expandable tubular mismber, 

an anchoring dev^ adapted to couple the expandable tubular member to 
the preexisting stnicture; and 

an expansion cone movabiy coupled to the mpandabie tubular member and 
adapted to radlaNy expand the expandable tubular member; 

wherein the expandable tubular member indMdes: 

a layer of a lubricant coupled to the interior suriSace of the tubular member. 

105. The apparatus of daim 104. wherein the lubricam comprises a metallic soap. 

106. The apparatus of daim 104. wherein the lubricant is selected from the group 
consisting of C-ljjbe-10. <>PHOS-58-M. and C-PHOS-58-R. 

107. The apparatus of daim 104. wherein the lubricant provides a sliding friction 
ooeffident (rf less than about 0.20. 

108. The apparatus of daim 104. wherein the lubricant is chemically bonded to 
the Interior surfiace of the expandable tubular member. 
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109. The apparatus ofdalm104.whBrafc4th«iirf»rt,^w» I. ^ 
fh.int»ri». ^ "'•'^'®""» **rtcart Is mechanically 

«» Intenor surface Of the exparwJabte tubular itHim^^^ 

5 ^^'"teriorsMrfaceoftheexpandatJtetubularmem^^^ ««««ly bonded to 

11 1 Tl>e apparatus Of dalm 110. wherein the ItAricant Includes epoxy 
moW)denumdlsuffide.graphl,e,^ 
PolyBthylenepolyanilne. 

an expandable tubular member; 

•<*«'oi«<tall>«»p«Ki(|»,,,pandatte|ub„tomeni^ 
«*wlnll»»qwiiW)l.lij|iul»m«n*«iridii^ 

20 «, 



• qiian%<,f . wfWo «» threaded portta» o» »» (uta^ 



members. 



«»l»'^-»P«»«e..m«™»e«ln8.««n8c»,^ 
25 «»Wmd.,»rt.,rtln9ceinpouM.hi*,po,^^ 

and a final cure (^e. ^ 

35 
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117. The apparatus of dalm 112. wherein the material property 
are substantially stabto for temperatures ranglng>from alMut 0 to 450 "F, 

1 18. The apparatus of claim 1 12, wherein the ttweaded portions of ^ 
membere Include a primer for improving the adhesion of the sealant to the threaded 
portions. 

119. An apparatus for coupling an expandalHe tubular member to a preexisting 
structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member, 

w|herein the expandable tobular member includes: a pair of rings for 
engaging the preexisting structure; and 

a sealing element positioned between the rings for sealing the Interfooe 
between the tubular member and the preexisting structore. 

120. An apparatus for coupling an expandable tobular member to a preexisting 
sinjctiffe. comprising: 

an expandable tubular memben 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting stiucture; and 

an expansion cone movably coupled to the expandable tobular member and 
adapted to radially expand the expandable tol)ular member; 

wherein the expandaible tobular member includes one or more slots. 

121. The apparatos of dalm 120. wherein the sfots are provided at a preexpanded 
portion of the expandable tobular member. 

122. The apparatus of daim 1 20. wherein the slots are provided at a non- 
preexpanded portion of the tobular member. 
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an expandable fcibuiar rtwnber. 

«»pted to radially expand the expandaWe tubular mem^ 

wherein the expandable tubularmember Indud^: ' 
a first preexpanded portion; 

an expandable tubular member, 
thepreZ:^^^ 

20 «tePt«dloradlallyexpandJheexpandabletubularmembenand "^""^ 
a valveaWe fluid passage coupled to the anchoring device. 

125^ ^^PP^'^'^«^«nganexpandabletubularmembertoap««^^ 
stnwj'ure, comprising: M'^wosung 

25 a first support member 

a second support member coupled to the first support member 
an expansion cone coupled to the r«st support member: 

an expandable tubular member coupled to the expansion cone: ^nd 
an anchoring device coupled to the second support member adapted to 
couple the expandable tubular member to the preexisting structure- 
«*»ereln the an(*H»lng device Is positipned above me ^ 

128. W'atusofclalml25.wherelntheoutsldedlameteroftheexDa^^ 
cone.greaterthanthelns^ed^ofthee^ndab. tubular 
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127. The apparatus oT dalm 125, whereiln the outside diameter of the expansion 
cxHie is approximately equal to the outside diarheter oT the expandable tutMJlar 
menft)er. 

128. An apparatus Ibr coupling an expandat>letutnjlar member to a prw^ 
structure, comprising: 

a first support member, . 

a second support member coupled to the first support memben 
an expansion cone coupled to the first support member, 
an expandable tubular member coupled to the expansion cone; and 
an explosive anchoring device coupled to the second support member 
adapted to couple the expandable tubular member to the pieexisting structure. 

129. An apparatus for coupling an expandable tubular niember to a preexist^ 
structure, comprising: 

a support member; 

an expandable expansion cone coupled to the support memben and 
an expandable tubular member coupled to the expansion cone. 

130. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support menrtben 

an expandable expansion cone coupled to the support rnemben and 

an expandable tubular member coupled to the expancftable expansion cone. 

131. Theapparatus of dalm 130, wherein the expandable tubular member 
indudes one or more anchoring devices. 

132. The apparatus of daim 130, wherein the expandable tubular member 
indudes a slotted end portion. 

1 33. An apparatus for coupling an expandable tubular to a preexisting structure, 
comprising: 

a support memben 

an expansion cone coupled to the support member; 
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stnoture, comprising: y^'«»»tv 
a support member; 

an expareion cone coupled to the support meirtber, 

an expandaWo tubular member coupred to the exp^ expaw^ 

srxl ' 

a rBsHlent anchor coupled to the expandable tubular member. 

135. The apparatus of dalm 134. Wherein the reslltertanc^ 
a resilient scroiL 

136. The appaiatus of claim 134. v^relntt^ resilient anchor includes- 
one or more resilient amns. 

20 137. Tl»appa,atusofclahn134.wherelnthe,»sillentanchor 
one or more resilient radially oriented elements. 
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138. The apparatus of dalm 134. wherein the «slllent anchor is adapted to mate 
with the expansion cone. 

139. An expandable tubular member, comprislhg: 
an expandable tubular body; 

one or mote reslltert panels coupled to the expandable tubular body; and 
30 O'n'rollably release the resilient panels. 

140^ Anapparatusfbroxipllnganexpandabletubularmembertoapreexlstlho 
stnicture. comprising: M««i5nng 

a support member; 
35 an expansion cone coupled to the support memben 
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an expandable tubular member coupled to the expandable expansion cone; 

and 

an anchor coupled to ttie expandable tubular member, Including: 
one or nriore spikes plvolally coupled to the expandable tubular member for 
engaging the preexisting structure. 

141 The apparatus of dalm 140. lurther including one or more correspondirig 
actuators for pivoting the spikes. 

142. An apparatus for coupHng an expandable tubular member to a preexisting 
stmcture, comprislrtg: 

a support nmmben 

an expansion cone coupled to the support memben 

an expandable tubular nnember coupled to the expandable expansion cone; 

and 

an anchor coupM to the expandable tubular member, including: 
one or more petal baskets pivotally coupled to the expandable tubular 
member. . 

143. The apparatus of daim 142. further including one or more corresponding 
actuators for pivoting the petal baskets* 

144. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support memben 

an expansion cone coupled to the support member; 

an expandable tubular member coupled to the expenston cone, including: 

a stotted portion prdvkled at one end of the expandable tubular meni)er. 

145. An apparatus for coupling an expandable tobular member to a preexisUr^ 
stnidure. comprising: 

a supportmember, 
an expansion cone; 

an expandable tubular member coupled to the expanston cone; 
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a o«ipllr« d«vk» coupled to the support member and an 
expandable tubular memben and, Pw»nortne 

a mass coupled iptha end portion of the expandable tubular memben 

5. «rength Of the expandable tubular member. 

m Mapparalusfbrcoupllnganexpandabletubu^ 

structure, comprtsing: p *«ia 

a support member including a fluWpassa^; 

> «"«'^'on«we coupled to the support niember, 

an expandable tubular member coupled tothe expansion cone: 
a slip joint coupled to the expansion cone; 
an end plate coupled to the slip joint; 

^ «"'*^*^t«^«>"Ptedtothefluidpassage.thefluklchamberdefl^ 
tlie^torior portion Of theexpandable tubular member 
and the end plate. 

147. Amethbdofcouplingatubularinembertoaproexistlngslructure 
comprising: . ' 

positioning the tubular member and an expansion cone within the preexisting 
structure; ? 

axlally displacing the expansion cone; 
reinovlng the expansion cone; and 

applying direct radial pressure to the tubiilar member. 



148. Themelhodofclalm147,v»hereina)dallydisplaclngtheexpanston. 
includes: ... 

pressurizing at least a portion of the interior of the tubular member. 

149. ' The'nethodofdalmUZ.wheremaxlallydlsplacingtheexpanstone 
includes: 

Injecting a fluidic material info the tubular member. 



The method of daim 147. wherein axlally displacing the expansion cone 
includes: 
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applying a tensile force to the expansion cone. 



151. The method of dalm 147. wherein axiaOy displacing the expansion cone 
inchjdes: 

5 displadng the expansim cone into the tubular member. 

152. The method of dalm 147. whensin iaxially displacing the expansion cone 
includes: 

displacing the expansion cone oiit of the tubular member. 

1 53. The method of claim 147, wherein axially displacing the expansion cone 
radially expands the tubular niernbef by about 10% to 20%. 

154. The method of dalm 147, wherein applying direct radial pressure to the first 
tubular member radially expands the tubular member by up to about 5%. 

155. The method of dalm 147, whersfn applying direct radial pressure to the 
tubular member includes applying a radial fiDm 

156. The method of daim 147, wherein the preexisting structure indudes a 
wellbore casing. 

157. The method of dalm 147, wherein the preexisting structure indudes a 
pipeline. 

158. The method of claim 147, wherein the preexisting structure indudes a 
structural support 

159. An apparatus, comprising: 
a tubular member coupled to a preexisting stmcture; 
wherein the tubular member Is coupled to the preexisting stmcture by ttie 

process of: 

positioning the tubular member and an expansion cone within the preexisting 
strudure; 

axially displadng the expansion cone; 
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removing the expansion cone; and 

applying direct r«tor pressure to ihe tubular meinber. 

PTBssurizlng at least a portion of the interior of the tubular^^ 
^lei^Jeapparelusofcteim 

10 'fliecting a lluldlc material Into the tul)ular TO 

l(^Theapparetusofdalm15?.^^ 

applying a tensile force to the expansion cone. 
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163. The appamtus of daim 150. wherein axlaliy displacing the expansion cone 

inCHKroS. 

displacing the expansion cone Into the tutelar merntw. 

20 164. Theapparetusofdalm159.wherelnaxlallydlsplaangtheexpansloncone 
includes: 

disptedng the expansion cone out of the tutelar member. 

165.^Theapparetusofdalm159.wherelnaxta^^ 
25 radially expands the tubular member by about 10% to 20%. 

168. The apparatus of daim 159. wherein appfying direct radial pressure to the 
tubular member radially expands the tubular member by up to 9bout 5%. 

30 187 Theapparetusofda(m159.wherelnapplyingdirectradialpressuretothe 
tubular member Indudes applying a radial force at discrete locations. 

168. The apparetus of daim 159. wherein the preexisting strudure indudes a 
wellKm casing. 

35 
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169. The apparatus of claim 159, whefein thb preexisting structure Includes a 
pipeiine. 



170. The apparatio of daim 159, wherein the preexisting structure includes a 
5 siruciural support 

171 . A system for couplirig an expandable tutHilar mOTit)er to a preexisting 
structure, comprising: 

means for positioning the tubular member and an expansion cone wjthiri the 
10 preexisting structure; 

means for anchoring the tubular member to the preexisting structure; 

means for axially displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the tid>ular memben and 

means for lubricating the interfece between the expanston cone and the 
IS tubular member. 

172. The system of dalm 171, wherein the means for lubricating the interface 
betyveen the expansion cone and the tid>ular member includes: 

means for injecting a lubricating fluid into the trailing edge of the interfeoe 
20 between the expansion cone and the tubular member. 

173. The system of daim 172, wherein ttie lubricating fluid has a visGosity ranging 
from about 1 to 10,000 centipolse. 

25 174. The system of daim 172, wherein the injecting Indudes: 

injecting lubricating fluid into a tapersd end of the expansion cone. 

175. Thesystemof daim 172» wherein the means for injecting indudes: 
means for Injecting lubricating fluid into the area around the axial midpoint of 

30 a first tapered end of the expansion cone. 

176. The system of dalm 172, wherein the means for injecting indudes: 
means for injecting lubricating fluid into a second end of the expansion cone. 

35 177. The system of daim 172, wherein the means for injecting indudes: 
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ofihe expansion cone. «*«Bna 



178. "n^syslemofdalmlT^wherBinlhemeansfbrinledlngln^ 
means for l,^ng lubflcatfng fluw Into an Inteitor of tt^ 



oone. 



179. Thesy8temofdafm172.whereInlhemeansfirlnJecBnglnd^^ 

means for Ir^ng lubrioaflnfl fluid through an ouier surfece of the expanston 

con©, 

10 

180. The system of dalm 172. ^^In the means for Injecting Includes- 
along the trailing edge portion. 

15 181. The system of dalm 172. Wherein the lubricating fluid comprises- 
drilling mud. 

182. Thesystemofdalm172.wherelnthelul,rlcatlngfluW 
TorqTrimlll: 

20 EPMudlib,and 

DrlUN-Slld. 

183. Thesystemofdalm172.whe,Blnthelubricatlngfluldcomprises- 
TorqTrimlll; 

25 EPMudBbiand 
OrlllN^. 

IM^The system of daim 711. 

t»teeen the expansion cone and the tubular member Indudes- 
30 means for coating the Interior surface of the tubular member with a lubricant. 

185. The system of dalm 171. wherein the means for lubricating the Intorface 
betxiieen the expamtion cone and the tubular member Indudes- 
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means for applying a seocNid part of the lubricant to the interior surface of the 
tut)ularmemben 

186. The system of claim 184. wherein the lubricant comprises a metaUfc soap. 

5 

187. The system of daim 184, wheraih the lubricant is selected from the group 
consisting of C-Lube-10, OPHOS-S8-M, and OPHOS-68-R. 

188. The system of daim 184. wherein the lubricant provides a sliding friction . 
10 coefficient (rf less than about 0.20. 

189. The system of daim 184, wherein the lut)ricant is chemically bonded to the 
interior surfeces of the tubular members. 

113 190. The system of daim 184, wherein the lubricant Is mechanically bonded to the 
interior surfaces of the tubularnnembers. 

191. The system of daim 184. wherein the lubricant is adhesively bonded to the 
interior surface of the tubular members. 

20 

192. The system of daim 184. wherein the lubricant Indudes epoxy, molybdenum 
disulfide, graphite, aluminum, copper, alumlsillcate and poiyethylenepo^mlne. 

193. A system for coupling a tubular meniber to a preexisting struck 
2S comprising: 

positfoning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 

axialty dispiadng the expansion cone relative to the tubular member by 
30 pulling the expansion cone through the tubular member; 

wherein the tubular meiT4)er indudes: 

an annular mend)er, induding: 

a wall thidcrtess that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 
35 imperfections of less than about 8 % of the vyall thicicness; 
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no fMuie for radial ^nslon? Of up to about 30 %: and 
^^necwngcrfthe^crftheannu^ 

194. Asystemforooupllngatubularmembertoapreexlstlngstn^^ 
comprising: ; 

injeeang a lubricating fluid mto the pre«d8llng stiuclure^ 
^^positioning the tubutar rnember and an expansion cor«'wi,hin the praexisting 

anchoring the tubular member to the preexisting stnicture: and 
pulling the expansion cone through the tubular member. 



195. 
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ThO system of dalm 194. wherein the lubricating fluid comprises: 
BAR(W.UB GOLD^EAL~ brand drilling mud lubricant 
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m Asystemforcoupfinganexpandabletubularmembertoapreexisting 
slnicture. comprising: ^ 

cona.T'I*"'^"^*^"^'^*"'^'^^^^^ 
cone withm the preexisllng structure: 

"^^^anchoringtheexpandabletubularmembertotheprBexisting 
Structure; and. 

wherein the expandable tubular rnember Includes: 
a first tubular member; 

a second tubular memben and 

■ «»^«*«*«)nnectionforcoupllngthef.rettubularmemb^^ 
tubular member, the threaded connection Including: 
^one or more sealing membere for sealing the Irrterface between the first and 
. second tubular members. 

35 and box threaded connection. ««npnsesapin 
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198. The system c^ daim 196. wherein the sealing members are positioned 
adjacent to an erKl portion oF the threaded connedk^ 

1 99. The system of daim 196. wherein one of the sealing memtiers is positioned 
adjacent to an end portion of the threaded connepHdn; and wherein another one of 
the seaiirig members is not positioned acQaoem to an e^^ 

connection. 

200. The system of daim 196, wherein a plurality of the sealing members are 
positioned aciiaceht to an end portion of the threaded connectibn. 

201 . A system for coupling an expandabte tubular member to a preexisting 
structure, comprising: 

means for positkming the expandable tubular member and an expansion 
cone within the preexisting stmcture; 

means for anchoring the expandable tubular member to the preexisting 
structure; and 

means for axtally displadng the expansion cone relative to the expandable 
tubular member by pulling the expansion cone Virough the expandable tubular 
member; 

wherein the expandabte tubuter member indudes a plurality of tubular 
members havirig threaded portions that are coupled to one another by the process 
of: 

coeting the thraaded portions of the tubular membera with a seatent; 
coupling the threaded portions of the tubular members; and 
curing the sealant 

202. The system of daim 201 , wherein the seatent ts setected from the group 
consisting of epoxies, themrK)setting sealing compounds, curable sealing 
compounds, amj sealing conipounds having poiymertrabte materials. 

203. The system of daim 201 , further induding: 

means for initially curing the sealant prior to radially expanding the tubuter 
members; and 

156 



W. TheWMiofelaln.SOI.furtfierlndudlng: 

16 '«''»'»-^«"^P-*™c,m.u*„^«„^^^.J7^ 



MB- ^««*»>>0fcl*n2W.,rt»,rtnt»prim«lncJu*« 



• curing catadyst 



20 !!Li;*T"***'^''''*^"''^^ 

Portionoftheollwonecrfthelubularmeiiib^ 



210. 7Tie8ystemofclalm207.wherBlntheprlmerirKiu^ 



curing catalyst 



v»lioiisin the ttibuiB- m«n*«r indudes: 
''*'*'^*»«Wfn9lh8preexisliiigslnictu«,and 

•» '»*«»'«>»l"bularniefnber«idthep»xi,il„9«„,rt„ 
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21Z A system for coupling a tubular memtier to a preexisting struchire. 
Gomprising: 

positioning the expandable tubular memt)er and an expansion obne within 
5 the preexisting structure; 

anchoring tl^ exparidabie tubular member to the preexisting structure; and 
axially displadng the expansion cone relative to the mpandable tubular 
member bf pulling the expansion pone through the expandable tubular meifnben 
wherein the tubular member includes one or more slots. 

10 

213. The system of daim 212, wherein the sbts are provided at a preexpahded 
portion of the tubular member. 

214. The system of daim 212, wherein the slots are provided at a non- 
15 preexpanded portion of the tubular member. 

215. A system for cbupfing a tubular rmmber to a preexisting structure, 
comprising: 

positioning the expandable tubular meifnber and an expansion cone within 
20 tt)e preexisting structure; 

anchoring ttie expandable tubular member to the preexistir^ stmcture; and 

axially disfrfadng the expansion pone relative to the exparidable tubular 
member by pulling the expansiovi cone through the expandable tubular member; 

wherein the. tubular member indudes: 
25 a firet prsexpanded portion; 

an intemnediate portion coupled to the first preexpanded portion induding a 
sealing element; and 

a second preexpanded portion coupled to the intermediate portion. 

30 216. A system for coui^ing.a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone witNn 
the preexisting structure; 

anchoring the expandable tubular memb^ to tiie preexisting structure; and 
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axlady dfepiacrng the expanston cone relative to the expa^^ 
"^ber by pulllna the expansion cone t^^ 

applying an axial force to the expansion cone; 
wherein the axial force Ihchides: 
5 a substantially constant axW force; and 

an increased axial force. 

217. Thesystemofclalm216.v^nthelncreas»dax^llrirceb 
periodic tiasis. 

10 

218. The system of dalm 216. wherein the increased axial force is provided on a 

rarKlom basis. 

. 219. The8ysternofclaim216.wherelntheratiooftheincreasedaxlalfor^ 
15 «ub«antlallycon8tentaxlalforcerange8fromabout5to40%. 

220. A system for coupling a tubular member to a preexisting stmctuiB 
comprising: * 

meansfor positioning the tubutarmerhberand an expansion cone 
20 preexisting structure; 

means for anchoring the tubular member to the preexisting structure; and 
means for axtaHy displacing the expanston cone relative to the expandabto 

tobular member by pushing and pulling the expansion cone through the expandable 

tubular member. 

25' 

221. Thesystemofclaim220.whereinthemeansforpushlnfltheexpansloncone 
includes: 

means for Injecting .a pressurized fluidic meterial into contact with the 
expansion cone. . 

30 

222. Asystemforcoupllngatubularmembertoapreexlstlngstnicture 
comprising: 

means for positioning the tubuter member and an expansion cone Within the 
prsextsOng stnjcture; ^ 

35 '^'«<^«"<*wringthetobularmembertothepreexl8tlngstruct^^^^ 
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means for axiaily displacing thd expansion coiie faiatiye to the tulxjiar 
member by pulling the expansion cone through ttie expandable tubular memben 
and 

means for injecting a curable fluidic sealing mater^ 
member and the prBe)QSting structure prior to axialy displacing the expamion cone. 

223. A system for ooupDng a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
preexisting structure; 

means for anchoring the tubular member to the preexisting structure by 
increasing the size of the expansion cone; and 

means for a)dally displadng the expansion cone relative to the tubular 
member by pulling the expsinsion cone through the tubular member. 

224. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
preexisting structure; 

means for anchoring the tobular member to the preexisting structure by 
heating a portion of the tubular nimiber; and . 

means for axiaily displacing the expansion cone relative to the tobular 
member by pulHng the expar^ion cone through the tubular nrwnber. 

225. A system for coupling an expandable tobular member to a preexisttog • 
structure, comprising: 

means for positbning the expandable tobular member, an expansion cone, 
and an anchoring device within the preexisting structore; 

nfieans for posittoning the anchoring device above the expansion cone; 

means for anchoring the expandable tobular member to the preexisting 
structore using the anchoring device; and 

* means for axiaily displacing the expansion cone. 

226. A system for coupling an expandabte tubular member to a preexisting 
structore. comprising: 
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means for positioning the tubular member and • 
preexIsBngstmcture; '^'"^^^^^''f'^co^ 



structure; and 
5 means 
member. 



rrK«nsfbr exploslv^^ tubular member to the prtodsling 

for axially displacing the expansion cone relative to the tubular 
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^^ystem for coupling an expandable tubular to a preexisting stmcture. 
means for fbdng the position of an expansion cone within the preexisting 



Structure; 



wherein the firet and second dlrecttons-are different 

'^«y^'"*^""PN»««expandabletubularmerhbertoa^ 
sfruclure, comprising; . " 

anchor wHhln the preexisting stiuctwe; 

means for releasing the resilient anchor and 

'~«'«'^"^"ydfePlaclngtheexpanslonoonewlthlnth^ 
tubular member. '^'^um 

2^. '^«y»««mforcoupllnganexpandabletubularmembertoapreexi8tlnfl 
structufB, comprising: 

jnaansforpladng the expandable tubularmember. an expansion and 
an anchor Into the preexisting stmcture; oncone.and 

'~«"»'^anchoringtheexpandabletubuIarmembertothepreexlstlng 
stn^rurethatlndudesmeansl^p^^^ 

means for axially displacing the expansion cone. 
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means for actuating the engagemerrt elements. 

231. The system of daim 229. wherein the means for pivotihg the engagement 
elements includes: 

means for placing a quantity of a fluidic material onto the engagement 
elements. 

232. The system of daim 229. wherein the means for pivoting the engagement 
elements inckides: 

means for dispiactng the expandable tubular member. 

233. A system for coupling an expandable tubular memberib a preexisting 
structure, comprising: 

means for pladng the expandable tubular member and an expansion cone 
into the preexisting stnjcture; 

means for pladng a quantity of a fluidic material onto the expandable tubular 
member to anchor the expandable tubular rnember to the preexisting stnjcture; and 

means for axiallydlspladng the expansion cone. . 

234. The system Of daim 233. vvherein the flutdie material oompr^ 

235. The system of daim 233. wherein the fluidic material comprises a flex pl^^ 

236. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the expandable tubular member and an expanston 
cone Into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
strudure by injeding a quantity of a hardenable fluidic material into the preexisting 
strudure; 

means for at least partially curing the hardenable fluidic sealing material; and 
means for axially displadng the expansion cone. 

237. A system for coupling an expandable tubular member to a preexisting 
strudure. comprising: 
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"««««'^Ptedngthee,Vandabletubularm^ 
within the preexisting slnictuw; and 

•^'«fo^aPP«yinganaxlarfb«»totheexpan(te^ 
<townward direction. 

238. AsystemforcoupllnganexpandaWetut)uterii«rnberto^^ 
structure, comprising: 

'~«'«'^P««<^n9theexpandabletubularmemb^ 
wnnin the preexisting Structure; 

means for injecting a quantity of a fir^ fluldlc material having a find density 
mto the region Of the preexisting stnicture outside «>f the expandat)le tubular 
memtjer; and 

means for Ir^ecUng a quantity of a second fluldlc material having a second 
<tensHy mto a portion Of the expandable tubular member below, the expansion cone: 
wherein the second density is greater than the first density. 

230. A system for coupling an expandable tubular member to a preexisting 
••fucfcire, comprising: 

means for placing the expandable tubular member and an expansion cone 
20 into the preexisting structure; 

means for anchoring the expendable tubular member to the preexisting 
structure; " 

means for applying an axial force to the expansion cone; and 

'^'^''^'"'««"'"te*^POrtk«ofthe«xpandableto^^^ 
25 belowr the expansion cone. 

240. Asystemforcoupllnganexpandabletubularmembertoapreexisling 
•bucture, cort^jrlslng: 

means for placing the expandable tubular member and an expansion cone 
30 Into the preexisting structure; and 

means for applying an axial force to the expandable tubular member. 

241. AsystemforcoupHngatubularmembertoapreexistlngstiucture 
comprising: 
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means for positioning the ttibular wrniber and an expansion cone witMn the 
preexteUng structure; 

means fbrmialiy displacing the expansion cone; 
means for removing the ^9>ansion cone; and 
5. means for applying direct radial pressure to the tubular member. 

242. The system of claim 241. \M^rein the rneans for axialiyc&pta 
expansion cone includes: 

means for pressurizing at least a portion of the interior of the tubular 
10 memt>er. 

243. The system of daim 241 , wherein the means for axiaily displacing the 
expansion cone includes: 

means for injecting a fluidic material into the tubular member. 

15 " 

244. The system of daim 241 , wherein the rneans for axiaily displadhg the 
expansion cone indudes: 

means for applying a tmsile force to the expansion cone. 

20 245. The system of daim 241 . wherein the means for axiaily disptedng thp 
expansion cone indudes: 

means for displadng the expansion cone into the tubular member. 

246. The systemof daim 241 , whereiri the means for axiaily displadng the 
25 expansion cone indudes: 

means for displadng the expansion cone out of the tutnilar rnember. 

247. The system of daim 241 , wherein the means for axiaily disptedng the 
expansion cone radially expands the tubular member by about 10% to 20%. 

30 

248. The system of daim 241 , wherein the means for applying direct radial 
pressure to the first tubuter member radially expands the tubular member by up to 
about 5%. 
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249. The8y8teml)fclalm241.wherelnthemean8lbrapplylngdlrectra^ 
prBssure to the tubular member indudes means for applying a radiai force at 
discrete locations. 

250. The system Of dalm 241. wherein the preexisting structure Includes a 
wellbore casing. 

251. The system of dalm 241. wherein the preexisting strudure Includes a 
pipeline^ 

262. The system of daim 241. wherein the preexisting strudure indudes a 
stnictural support 
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